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THE closing mechanism between stomach and 
esophagus has been a subject of considerable dispute 
for more than two hundred years. Whereas most 
people at the present time agree that competence is 
produced by the synergistic action of multiple 
factors, opinion is divided on the exact role of each 


folds existed, and if so, of their exact form and 
function. As the current theories on _ gastro- 
cesophageal competence are unacceptable, I 
wondered whether these folds might not be an 
essential feature in the mechanism. With this in 
view, a series of investigations was carried out in 


Fic. 665.—A, The cardiac orifice appears as a linear slit with tightly apposed mucosal lips (elderly female patient). B, The 
watertight seal is open. A definite ridge is present on either side. 


component. A full understanding of its complex 
physiological activity has been further complicated 
by a prodigious number of conflicting theories, some 
of which are based more on fantasy than fact. 

As early as 1815 Magendie suggested that a 
mucosal fold occludes the cardia. This view, 
however, has been completely overshadowed by the 
concept of “‘ the pinchcock action of the diaphragm ” 
(Jackson, 1922); the internal sphincter (Lerche, 
1950) ; the valve of Gubaroff (von Gubaroff, 1886) ; 
the cardiac angle of His (His, 1903), and others. 
Except for indefinite references to vague “ folds 
sround the cardia”, I could find no conclusive 
vidence from the literature as to whether these 


animals and man, to study the structure and function 
of the mucosal folds at the cardia, if, in fact, they 
exist at all. 


ANATOMICAL STUDY 


Material.—Specimens were examined from 30 
adults (18-80 years) and 115 infants and children 
(32 weeks prematurity-8 years) of both sexes who 
died of causes unassociated with the cardiac region. 
The diaphragm, lower cesophagus, stomach, aorta, 
and surrounding tissue were carefully removed en 
bloc at autopsy and fixed in 10 per cent formol-saline. 
A detailed macroscopical dissection and a histological 
examination were subsequently carried out. Apart 
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570 THE BRITISH 
from these specimens, numerous others were also 
examined consisting only of the lower cesophagus 
and upper stomach. 

Findings.—No conspicuous mucosal folds were 
found in the first ten dissections and gradually the 
idea of occluding folds at the cardia was discarded 
as a myth. However, in the eleventh preparation a 
perfect watertight mucosal seal was found at the 
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Fic. 666.—The large voluminous fold projected Se 
into the esophagus from the greater curve side (adult male 
patient). C indicates the level of the cardia and M the level of 
the squamo-glandular junction. Opened along the lesser curve. 


cardia (Fig. 665 A). A 14-mm.-long slightly oblique 
linear slit extending from behind forwards and to the 
left represented the cardiac orifice. This was 
‘opened’ carefully, and two definite, well-defined 
mucosal lips that lay in close apposition could be 
clearly differentiated (Fig. 665 8B). These were of 
about the same size, and in a way resembled the 
mitral valve. Each fold was round and almost rolled 
or pad-like at the edge. They projected firmly into 
the cesophageal lumen as if there had been active 
tone present during life that maintained the position. 
Immediately above these folds a slight widening 
occurred—the potential space of the vestibule. 
Another specimen presented an entirely different 
arrangement. A large voluminous triangular flap of 
mucosa, based on the greater curve side of the cardia, 
extended upwards into the vestibule (Fig. 666). 
Although situated above the cardia, this fold con- 
sisted entirely of glandular epithelium (confirmed by 
histology). The squamo-glandular junction was 
immediately above. From below, this fold plugged 
the lower cesophagus so admirably that reflux must 
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have been out of the question. On the other | ind, 
it would have caused no real obstruction to eso. 
phageal peristalsis from above. 

In the great majority of adult specimen: no 
extraordinary folds were seen, although very marked 
variation occurred. This was much more so than in 
the infants. The mucosal fold pattern was quite 
unrelated to the squamo-glandular junction which is 
extremely variable. Usually the longitudinal ceso- 
phageal folds widen in the vestibule and terminate at 
or just distal to the cardia in small triangular mucosal 
pads. As the junction of squamous and glandular 
epithelium is above the cardia in most people, these 
elevated pads usually consist of glandular epithelium. 
Other gastric folds arise from about 3-15 mm. 
distally as broad raised ridges. Uncommonly, the 
cesophageal folds continued with the gastric folds, 
but even if this happened, some localized thickening 
was present at or immediately distal to the cardia. 
Sometimes the cesophageal folds narrowed and dis- 
appeared at the cardia, whereas the gastric folds 
began as small elevations. In some specimens the 
folds were unimpressive, or almost non-existent. 
The fact that no uniform pattern, size, or form of 
folds at the cardia was found was considered to be in 
keeping with the difference in functional behaviour 
as evidenced by clinical and special examinations. 

The observations in this small series strongly 
suggested that, in at least some people, a definite 
arrangement of special mucosal folds exists. These 
people either possessed exceptional qualities at the 
gastro-cesophageal junction which others lacked, or 
else this is a normal phenomenon that is absent in 
the majority at the time of post-mortem examination, 
but preserved in the few. The latter was con- 
sidered to be more likely. These folds might have 
been disturbed at the time of removal of the specimen 
from the body at autopsy ; or they might have dis- 
appeared as a result of post-mortem changes in the 
functional anatomy, which could account for the fact 
that many workers in the past either denied the 
existence of these folds or speculated on their form 
and position. The first possibility was easily and 
quickly excluded by very careful dissections at 
autopsy with the organs undisturbed and in situ. 
Even under these conditions the gastro-cesophageal 
mucosa was smooth, glazed, and flabby; no 
significant folds were found in any of the subjects 
thus examined. 

On the assumption that special folds are present 
during life that rapidly disappear after death, the 
gastro-cesophageal junction was examined in a series 
of patients at operation. 


MUCOSAL FOLDS IN THE HUMAN AT 
OPERATION 


Method.—Twelve patients, including 2 females, 
who were subjected to partial gastrectomy for 
benign ulceration of the lower stomach or duodenum 
were studied (Botha). The ages varied from 22 to 
58 years. The general anesthetic in every patient 
included relaxants ; the position was supine. The 
procedure followed that of a routine gastrectomy 
and the stomach was mobilized up to the stage of 
anastomosis. This organ was then adequately 


packed off with mops to avoid any possible soiling of 


the surrounding tissues. The finger was inserted 
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through a small hole in the anterior gastric wall distal 
to the anticipated suture line. The cardiac orifice, 
folds, fundus, crura, and lower cesophagus were very 
carefully and gently palpated taking § to 10 minutes 
over the examination. At first it was very difficult 
really to feel the anatomy, but after the first three 
attempts I was satisfied that the finger could record 
an almost ‘ visual’ impression of the cardiac orifice 
and associated structures. This ‘ visual ’ impression 
was schematically drawn on paper together with any 
relevant data immediately after completion of the 
operation. The following observations were made. 

Findings.—There was evidence of occluding 
mucosal folds at the cardia in every patient, although 
hardly any two of them presented the same pattern. 


Fic. 667.—The striking cardiac folds in the stomach of the 
tortoise. The arrow points to the squamo-glandular junction. 


In 2 patients the apposition was so perfect that the 
cardiac orifice was located only after some search : 
in one it was found only after the anzsthetist had 
passed down a Ryle’s tube. It should be appreciated 
that the location of the cardia was conducted with the 
utmost gentleness since force would have vitiated 
the very object of the investigation. 

In the majority of cases the orifice was easily 
located and existed as a dimple on the lesser gastric 
curve. It always surprised me how low down the 
cardia is. One is inclined to search for it at a much 
higher level. Whereas it was difficult to locate the 
orifice if the finger advanced in the line of the gastric 
curve, it was relatively easy to find if the finger was 
directed at a right angle to the lesser curvature. 
The lower cesophagus immediately above the cardia 
felt ‘closed’ to the approaching finger-tip. This 
positive ‘ gripping ’ tone was slight, but undeniably 
present, and unrelated to extrinsic structures. Ina 
few cases it appeared to be wide open, although 
voluminous folds of mucosa were easily palpable. 
The cardia on these occasions was flabby, patulous, 
and apparently devoid of tone. On the greater curve 
there was often a baggy crescentic fold that hung on 
th: orifice like a curtain. In most of the patients one 
hed the impression that some loose radiating folds 
ccaverged on the orifice or that a few concentric 
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floppy mucosal ridges guarded the opening from 
below. A constant feature on the lesser curve side 
of the cardia was a cushion-like resistance that could 
easily be detected by the moving finger over an area 
of 5-10 mm. Externally the stomach revealed no 
groove or constriction at this site. In one patient 
the mucosal orifice was small and tight, and although 
it only admitted one finger, it was soft, freely mobile, 
and could be stretched. The mucosal edges on 
palpation were identical with those in Fig. 665. 

It cannot be over-emphasized that the utmost 
care and gentleness should be exercised in the 
palpation. A quick casual examination would only 
leave doubt as to the existence of these folds, and 


Fic. 668.—A conspicuous fold separates the squamous from 
the glandular epithelium on the interior of the rat’s stomach. 
The arrow points to the cardiac orifice. 


their form and exact localization cannot be assessed 
by rough palpation. Much more important, how- 
ever, is the fact that the ‘ tone ’ of these folds appeared 
to change after some manipulation. Sometimes the 
cushion-like pads lost all resistance, the folds smoothed 
out, and the orifice became wide open and lax—a 
totally different picture from what it had been. The 
cardia was always more patulous and the folds were 
less pronounced when a Ryle’s tube had been passed 
pre-operatively. The tube, when present, was 
pulled up before the beginning of each investigation. 
These findings strongly supported the existence 
of physiological mucosal folds at the cardia. It 
remained to be seen to what extent these conclusions 
could be supported by data derived from the 
examination of other mammalian stomachs. 


COMPARATIVE ANATOMY 


The mucosal-fold pattern at the gastro-cesophageal 
junction was studied in 21 different species : dog-fish, 
frog, tortoise, fowl, ferret, dog, fox, pig, sheep, 
ox, horse, monkey, mouse, rat, hamster, bat, 
guinea-pig, rabbit, mole, hedgehog, and cat (Botha). 
These folds were squamous or glandular. The type 
of epithelium bore no relation to the level of mucosal 
change. 
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The most convincing example of occluding cardiac 
folds was found in the tortoise (Fig. 667). The 
voluminous folds of gastric mucosa arising almost 
abruptly at the squamo-glandular junction are thick, 


_ Fic. 669.—The smooth, glazed appearance of the mucosa 
in the fox corresponds closely to that which is commonly seen 
in the human stomach at autopsy. 


fleshy, and cushion-like. These wavy longitudinal 
folds gradually fade away into a relatively smooth 
gastric mucous membrane. Near the cardia they 
are especially bunched up and tortuous. In the 
absence of a diaphragm and without macroscopical 
signs of an internal sphincter in the lower cesophagus, 
these folds constitute the major factor in the tortoise 
which prevents the forcible ejection of food when 
the stomach contracts. 


Fic. 671.—A slightly puffed-up mucosa is present at the cardia 
in the cat. The arrow indicates the anatomical cardia. 


Such folds are completely absent in the guinea-pig 
and mole. The mucosal change is so abrupt 1 mm. 
above the cardia that a fringe of stratified squamous 
epithelium projects through the cardiac orifice into 
the stomach. The glandular epithelium below this 
is perfectly smooth. The gastric mucosa in the bat 
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forms an appreciable conical papilla at the ca: diac 
orifice. The apposition of the edges is so watertight 
that this ‘cork’ effectively blocks the gastro. 
cesophageal junction when the animal is hanging in 
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FiG. 670.—Small rugose folds are present at the cardia in 
the monkey. The lower @sophagus widens and the squamo- 
glandular junction (arrowed) lies immediately above the folds 
which consist of glandular epithelium. 


Fic. 672.—The pig presents a lax flap of squamous epithelium 
atthe cardia. | 
the peculiar upside-down position which is character- 
istic of the species. The squamous epithelium in 
the mouse, rat, and hamster extends well down into 
the stomach and joins the glandular epithelium at the 
distal margin of a pronounced oblique ridge that 
divides the stomach roughly into an upper fundic 
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and lower pyloric region (Fig. 668). The physio- 
logical importance of this ridge or fold is not certain. 
No sign of any folds was found in the ferret and 
hedgehog. 

The cat, dog, and monkey presented almost 
identical features. The mucosal change in every 
specimen took place immediately above the cardia 
and was very constant. Some vague irregular and 
inconsistent folds were present at the cardia in some 
animals, whereas in others, such as the fox, a smooth, 
glazed mucosa reminded one of the common 
appearances in the human stomach at autopsy 
(Fig. 669). At the cardia in the monkey and the cat 
the glandular epithelium had a puffed, thickened, 
slightly rugose appearance (Figs. 670, 671), but no 
special folds or redundancy of mucosa were ever 
seen here. The cardiac orifice in the pig was reduced 
to a slit with a curtain-like fold projecting down from 
the greater curve side (Fig. 672). In one specimen 
this fold was 15 mm. wide. Numerous irregular 
criss-cross folds are present in the horse and form an 
almost honeycomb-like effect at the cardia, com- 
pletely obliterating the lumen. The _gastro- 
esophageal junction in ruminants is, with the 
exception of the lips of the esophageal groove which 
characterize specialized function, singularly free of 
mucosal folds. 

The rabbit’s stomach, examined several hours 
after death, presented a very smooth atrophic looking 


Fic. 673.—A, The cardiac orifice in the dog during life. 


closed and the mucosal rosette, which can still be recognized, 
perfect and the seal we despite complete division 0} 
cinematograph pictures with Fig. 669. 


Note the full rosette. 
The mucosa becomes smooth except at the cardia where the rosette is still well marked. 
rojects into the lumen as a conical papilla. 
the diaphragm and obliteration of the angle. 
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mucosa around the cardia with no suggestion of any 
folds. When the stomach was examined immediately 
after death, however, the difference was remarkable. 
A circular serrated fold of glandular epithelium 
prolapsed down into the stomach to form a perfect 
mucosal rosette at the cardia. The orifice was 
tightly closed, the conical mucosal papilla was air- 
tight ; the occlusion was at or below the cardia 
(Figs. 680 C, 686). This striking contrast in the rabbit 
strongly suggested that the appearance of functional 
anatomy and post-mortem or cadaver anatomy 
might be totally different. The next step was to 
confirm this by a series of physiological experiments 
in animals. 
COMPARATIVE PHYSIOLOGY 


The form and activity of the mucosal folds at the 
cardia were studied in 13 different species. In order 
to interfere as little as possible with cesophageal and 
cardiac tone and motility, operations were performed 
at the lightest plane of anzsthesia (Botha and Nunn, 
1957). Intravenous or intraperitoneal pentobarbi- 
tone or avertin, supplemented by nitrous oxide and 
oxygen where indicated, were satisfactory. No 
relaxants, atropine, or opiates were used. At 
laparotomy the stomach was widely incised, and the 
cardia exposed. At other operations, thoraco- 
laparotomy exposed the stomach, cardia, and lower 
cesophagus. Swallowing, primary, secondary, and 
spasmodic peristalsis were initiated by squirting 
water into the pharynx and by distending cesophageal 
balloons. Sometimes the movements at the cardia 
were so rapid and the folds changed so quickly that 
it was impossible for the human eye to comprehend 
fully what was happening. This dynamic activity 
was therefore recorded on normal speed, as well as 
on slow-motion cinematography films in 10 different 
species, and was studied afterwards. Although these 
films are a credit to the technical ability of the 
photographer the 16-mm. frames do not enlarge 
well enough for all the details to be seen in the pictures 
reproduced in this publication. There was, how- 
ever, no other way of securing some of these 
photographs. Although I apologize for their quality, 
I hope they will stimulate interest, especially amongst 
physiologists. 


(Ciné-film.) 8B, The stomach wall stretched. 
(Ciné-film.) C, The cardia is tightly 
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These folds are now briefly described; full 
physiological discussions are now in publication. 
The striking difference in the functional anatomy 
and the macroscopic appearance of the dissecting 
room specimen was the outstanding feature of this 


FiG. 674.—The mucosal rosette in the cat is less marked 
than in the dog. No squamous epithelium can be seen. 
(Ciné-film.) Compare with Fig. 671. 


Fic. 676.—The ferret sometimes presents a double rosette. 
In this picture the second fold has almost been drawn out. 
(Ciné-film.) 
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investigation. Not only did the specimen look 
entirely different, but it also acted in a way that at 
times was completely unexpected. 

In the empty stomach of the dog, the animal w hich 
has been most extensively used for experiment:tion 


FiG. 675.—The sharp edge of the tonic cardiac fold in the 
monkey is quite obvious on the left side where the stomach 
wall is put on the stretch. (Ciné-film.) Compare with Fig. 670. 


Fic. 677.—The guinea-pig cardia is normally closed flush 
with the gastric surface. On vagal stimulation it opens and 
presents a ‘golf-hole’ opening, indicated by the arrow. 
(Ciné-film.) 


Fic. 678.—A, The cardiac orifice presents in the pig as a watertight linear slit that is hardly visible. B, The orifice opens on 
vagal stimulation. (Ciné-films.) Compare these figures with Fig. 672. 
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on the cardia, it was sometimes impossible to locate 
the cardiac orifice. The irregular folds were lying 
close together in a criss-cross fashion and constantly 
changed in shape, form, and position (Fig. 673 A). 
These variations appeared to be mainly dependent 
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at the cardia was not so well marked. The gastric 
mucosa formed a definite circular ridge immediately 
below the squamo-glandular junction, and at the 
cardia it was bunched up and closed the orifice from 
below so that it could not be seen unless the gastric 


Fic. 679.—A, The cardia and lower esophagus of the rabbit slit open. The vestibule and sharp mucosal ridge at the 


cardia are well defined. 8, Bilateral cervical vagal stimula! 
decreasing the size of the vestibule, is quite striking. 


tion. 


(Ciné-films.) 


The massive sphincter, bunching up the mucosal fold and 


on the alterations in tone of the surrounding 
musculature. However, independent tone was 
present in the folds, which brought about a certain 
amount of movement, irrespective of external factors. 
If the stomach wall was put onthe stretch away from 
the cardia, the folds gradually smoothed out until 
ultimately only a rosette of folds was present around 
the cardiac orifice, radiating outwards to a smooth 
periphery (Fig. 6738). If the wall was stretched 
further the rosette tended to disappear, except 
immediately around the cesophageal opening. Slight 
elevated folds bulged into the stomach and formed a 
large convex cone with the tightly closed cardiac 
orifice in the centre (Fig. 673 C). Only with some 
difficulty could the cardia be opened. It was always 
completely closed despite removal of the diaphragm 
and obliteration of the cardiac angle. One dog was 
operated on within an hour of a big feed and the 
stomach was found to be full of food. The peripheral 
gastric folds were shallower and farther apart, but 
the cardiac folds represented the same picture as 
when the stomach was empty. 

The folds in the cat were identical with those in 
the dog, perhaps not so closely packed but of the 
same pattern (Fig. 674). In the monkey (Rhesus) 
the folds were smaller, wider apart, and the rosette 


Fic. 680.—A, The tightly closed cardia in the rabbit. The 
gastro-cesophageal vestibule telescopes upwards. 8B, Complete 
retraction of the cardia during vagal stimulation. C, The 
* resting rosette ’ in this figure is much smaller than the ‘ pro- 
pee rosette ’ which appears at the end of the caudal descent 
re) a! vestibule after swallowing or vagal stimulation. (Ciné- 


wall was pulled peripherally (Fig. 675). If the 
finger was introduced into the lower cesophagus and 
withdrawn quickly, the cardia would slowly contract 
to its previous state of closure. The mucosal edge 
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imparted a feeling of positive resistance. In not 
one instance was there a passive arrangement of 
these folds; they were always controlled and 
activated by some inherent tone. In all three 
species mentioned it was noticed that repeated 
palpation and manipulation of the folds around the 
gastro-cesophageal junction resulted in a patulous 
orifice, which sometimes remained open for a while, 
apparently without tone. This was always temporary. 
Within half a minute or so, tone would return, the 


FiG. 681.—The stellate appearance which is commonly seen at 
the site of the cardiac mucosal folds. (Adult patient.) 


folds would gradually assume the old position, and 

‘the gate was closed’ as before. Single mucosal 
folds did not exist. There was never the slightest 
suggestion of a mechanical flap or a valve operating 
at the gastro-cesophageal junction and blocking the 
orifice by chance. 

The ferret and hedgehog presented roughly the 
same mucosal patterns. The folds were finer and 
extremely abundant. The rosettes were often 
formed by a double row of radiating folds which 
closed the cardia effectively (Fig. 676). The guinea- 
pig cardia was closed by a thickened circular elevation 
of glandular mucosa that presented immediately 
distal to the squamo-glandular junction. There were 
no rugose folds present. The sharp edge of the 
mucosa, where it was in apposition at the cardiac 
orifice, could be seen clearly when the stomach wall 
was pulled away from the cardia (Fig. 677). The 
cardiac orifice in the pig presented as an elongated 
slit of varying length. No mucosal rosette was seen 
in any of the experimental animals. Instead, the 
right and left lesser curve walls approximated very 
closely (Fig. 678 A). A curtain-like fold attached to 
the greater curve actively closed the cardiac orifice 
in one animal. This fold was in a state of constant 
varying tone and changed slightly in position, shape, 
and approximation to the opposite side (Fig. 678 B). 

The mucosal pattern in the small rodents was of 
an entirely different nature. The peculiar ridges 
formed where the squamous and glandular epithelium 


joined were very prominent around the car lia, 
On the dorsal and ventral wall these appearec to 
form elevated pads that normally protruded inw: rds 
towards the cardiac orifice. The folds sometirnes 
bent towards the cesophageal opening and occluded 
it completely from one’s view. On bilateral vagal 
stimulation, the folds drew nearer to each other and 
pressed tightly into the cardiac orifice. During the 
passage of a peristaltic wave they separated, 
allowed the bolus to pass, and then reverted back to 
the previous position. 

The rabbit presented the most perfect rosette 
that was found in any of the species. (The physio- 
logical activity of the cardia in this animal is remark- 
able, if not unique, and must be seen to be fully 
appreciated.) As a result of the constant activity, 
particularly during acts of swallowing or vagal 
stimulation, the mucosal pattern changed from 
moment to moment in a most fascinating fashion 
(Fig. 679). A serrated circular elevation of 
mucosa surrounded the cardiac orifice to form an 
almost flower-like rosette that projected slightly 
into the stomach. The cardiac orifice was tightly 
closed, and this watertight closure was distal to the 
true cardia. The greatest change in the mucosa 
took place during the rhythmical telescoping of the 
cardia. As it went upwards the rosette followed, 
became obliterated, and the orifice was closed but 
smooth (Fig. 680A). On vagal stimulation, the 
cesophagus contracted and the cardia completely 
disappeared as a black hole in the stomach wall 
(Fig. 6808). The following moment the lower 
cesophagus projected down, the cardia prolapsed into 
the stomach, the rosette appeared, and finally the 
mucosa completely everted with a forceful thrust at 
the end of the descent. It immediately inverted 
again and the cardia retracted, leaving the serrated 
rosette in its resting position (Fig. 680 C). Minor 
variations occurred according to the age and kind of 
rabbit, but the basic structure and behaviour of the 
mucosal pattern were the same in more than 40 
consecutive experimental animals. 

These animal experiments left no doubt that 
physiological folds at the cardia not only exist, but 
that they fulfil an essential function in the gastro- 
cesophageal closing mechanism. It further proved 
beyond doubt that the anatomical appearances of 
lifeless specimens in animals and man bear no re- 
semblance to what these same tissues and organs look 
like under physiological conditions. Further proof 
of the physiological presence and watertight closure 
of the cardiac folds in man is satisfactorily demon- 
strated by radiological examinations of this region. 


RADIOLOGICAL OBSERVATIONS 


At barium swallow one usually sees the abrupt 
termination of the longitudinal cesophageal folds at 
the cardia. Sometimes, immediately after a bolus 
of barium has passed into the stomach, an irregular 
star-shaped or double crescentic shadow can be 
identified at the cardia. This is due to a lingering 
barium layer caught by the mucous folds at the 
cardiac orifice after passage of the bolus (Fig. 681). 
This is mot, as is commonly thought, the site of 
mucosal change, to which it bears no constant 
relation. If, at dissection, the naked eye can just 
differentiate the change in mucosa, it is difficult to 
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F so FiG. 682.—A slight constriction occurs at the site of the 
mucosal folds. Note the long abdominal esophagus (from the Fi1G. 683.—The characteristic ‘empty segment’. The clip 
wed, level of the clip, which was attached to the undersurface of is fixed to the abdominal surface of the hiatus immediately in 
but the diaphragm (Botha, 1957), to the arrow). (Adult male.) front of the esophagus. (Adult female.) 
the 
stely understand how radiographs can localize this level 
wall with such certainty. 
wer These folds are best observed with the patient 
into erect and in the left oblique position. The stomach 
the should preferably be empty. The cesophageal folds 
st at are traced down to cardiac level where they suddenly 
rted radiate or end. Sometimes a very localized narrow- 
ated ing occurs at this level, clearly dividing the cesophagus 
inor and the stomach (Fig. 682). These radiological 
d of patterns change from moment to moment in the 
the same patient. In some patients they show up much 
| 40 better than in others ; in some they may be entirely H 
absent. They may be quite definite on one occasion 
that and absent later in the same patient. Although 
but they are mostly star-shaped, crescents, horseshoes, 
tro- and other forms have also been seen. Exactly the 
ved same appearances were observed in children. 
, of The most outstanding radiological feature at the 
re- lower end of the esophagus has always been the 
ook ‘empty segment’ above the cardia (Fig. 683). I 
‘oof have never yet, in any normal patient, seen this 
jure ‘empty segment’ fill from the stomach side q 
on- (excluding the momentary small refluxes which are 
b obviously due to a temporary relaxation in tone). 
Despite pressure on the abdomen, a_ steep 
Trendelenburg position, or forced inspiration, the 
upt empty segment stays empty and the barium-filled 
; at stomach shows an uninterrupted smooth outline. 
lus No diaphragm, sphincter, or anything else could on 
ilar its own produce this smooth, watertight seal except 
be mucosal apposition ; and we have already seen that 
ing this apposition is not the result of chance, mechanical 
= mechanisms, or angulation. 
HISTOLOGY 
Fic. 684.—A section through the hiatus and 
ant All the above investigations suggested that the gastro-cesophageal junction in an adult female. Note the 
ust [physiological mucosal folds at the cardia in both man thickened, musce, ayer indicate 


to and animals are in a state of positive tone and the epithelial change. 


he, 
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constant activity which are mainly influenced by the 
surrounding musculature. However, the experi- 
mental observations also favoured a definite intrinsic 
force in the folds themselves, quite independent of 
the stomach wall. The muscularis mucose is the 
only structure that may be responsible for this. To 
ascertain its importance, histological sections were 
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Fic. 685.—Enlargement of a section in Fig. 684 (J-J,) to show 
the well-developed muscularis mucosa. 


Fic. 687.—The well-developed muscularis mucosa is mainly 
attached to the base of the mucosal fold in the rat. 


studied from the gastro-cesophageal region in the 
human patient as well as in animals. 

The muscularis mucosz was definitely thickened 
at the cardia. This varied widely. In some patients 
no obvious thickening could be seen, whereas in 
others it was two or three times as thick at this level 
(Fig. 684). The smooth muscle-fibres themselves 
showed no change, but the whole layer was more 
irregular at this site. Numerous fibres were attached 
to the epithelial lining as well as to the submucous 
and muscle layers, which resulted in an almost 
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tethered appearance. Sometimes the musci aris 
widened and divided into numerous bundles v, lich 
formed an irregular whorl, or splayed out (Fig. 585) 
towards the epithelial covering. Some animals also 


FiG. 686.—The cardiac mucosal fold in the rabbit is almos 
entirely controlled by the powerful muscularis mucosa. 


“i 


¢ 


FIG. 688.—A, B, C, The normal human cardiac angle varies 
from very acute to very obtuse. As the intragastric pressure 
is evenly distributed, the ‘ opening force ’ at the cardiac orifice 
is small. D, In hiatus hernia the opposite holds; a small 
force tends to open the orifice. > 


showed a thick muscularis near the cardia. In the 
rabbit (where the mucosal rosette is subjected to 
excessive movement) the muscularis was particularly 
well developed and splayed out in radial strands to 
be attached to the fold (Fig. 686). This was equally 


a 
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well demonstrated in the rat (Fig. 687). These 
appearances very strongly suggest that the muscularis 
mucos is specially adapted to control and maintain 
independent tone in the folds that guard the cardiac 
orifice. 

DISCUSSION 


Even in the lowest vertebrate class where the 
upper gastro-intestinal tract consists of a straight 
tube, evidence suggests that a valvular mechanism 
exists at the lower end of the gullet. The conspicuous 
fringed papille in the esophagus of the dog-fish 
probably facilitate the backward flow of ingesta. In 
the great basking shark (Selache) the homologous 
processes near the cardia acquire unusual length, 
dividing and subdividing as they extend into the 
lumen so that the cardiac opening is surrounded by 
ramifying tufts directed towards the stomach. This 
valvular mechanism is intended to prevent the return 
of such fish or molluscs as may have been swallowed 
alive and are uninjured by the small pointed teeth 
of this great shark. It is probably one of the most 
simple known mechanisms of ‘ cardiac control’ and 
constitutes the anatomical and physiological precursor 
of the occluding mucosal folds at the cardia in higher 
orders. The variations through the animal kingdom 
are legion; many of the final answers are still 
outstanding. 

In this paper the literature has purposely not been 
referred to. Instead, I have summarized a few 
observations on the mucosal folds as the problem 
occurred to me in logical sequence during the course 
of the investigations. As it is impossible to discuss 
fully the other intricate aspects of the fascinating 
closing mechanism between stomach and cesophagus, 
I have confined myself to the briefest description 
of the folds only. A more detailed and fuller 
account of other aspects of the closing mechanism 
are described elsewhere (Botha, 1957). 

The following personal conclusions are the result 
of my own observations :-— 

1. There are at the human gastro-cesophageal 
junction during life occluding mucosal folds of 
varying size, shape, and position. The majority 
resemble a rosette. 

2. The great variation .in the anatomy and 
physiology of the gastro-cesophageal junction in 
different species makes it unwise to compare one 
animal analogously with man. Only by correlating 
underlying principles in the mammalian series may 
one arrive at a better understanding of cardiac 
function. 

3. The idea of a mechanical valve or flap is 
illogical. In not one animal in any of the species 
was there even the slightest suggestion of this ; 
neither was there any proof for it in the 
human. 

4. These folds are not passive, but contain an 
inner contractile element, the muscularis mucosz, 
which is specially adapted at this site to maintain a 
constant active tone. 

5. The folds are normally in close apposition at 
the cardiac orifice and effect a watertight seal from 
below. 

The folds are drawn together and apposition is 
maintained by the inferior cesophageal sphincter. 
The evidence in animals and man that a definite 
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physiological sphincter exists has been so over- 
whelming in all the lines of investigation that one must 
acceptits presence (Botha, 1957). That this sphincteric 
segment stretches over some distance immediately 
above the cardia has been conclusively proved by a 
combined ciné-radiographic and manometric study 
of the gastro-cesophageal junction (Botha, Astley, 
and Carré, 1957). The folds alone are too weak to 
withstand any substantial strain. The internal 
sphincter by itself, however strong, will always leave 
a small conical space where the cesophagus joins the 
stomach, readily detectable radiologically, and a 
constant invitation to reflux during sudden sharp 
rises of intra-abdominal pressure. The pads of 
mucosa fill this potential space and close the cardiac 
orifice flush, so that the pressure is dissipated evenly 
along the stomach wall. In this way pressures of 100 
and 120 mm. Hg are resisted without the slightest 
sign of incompetence, yet the mechanism is flexible 
enough to allow normal peristalsis and the effortless 
eructation of gas. 

These two factors, the mucosal folds and the 
internal sphincter, act together in perfectly balanced 
harmony. Together they form the closing mechanism 
between the stomach and the esophagus. 

The diaphragm is not part of the closing 
mechanism. It is, however, the most important 
single factor in maintaining the abdominal cesophagus 
and cardia in their proper positions, and the natural 
closing mechanism can only act with optimum 
efficiency if the normal anatomical relationships are 
preserved. In some people, and especially in 
children, the cesophageal hiatus is relatively small 
and the crura well developed. The diaphragm then 
becomes an important accessory mechanism which 
assists the internal sphincter in maintaining a closed 
cardiac orifice, particularly when a greater strain is 
imposed on it during coughing, deep inspiration, etc. 
With advancing age, the hiatus widens and the 
crural muscle becomes attenuated. The phreno- 
cesophageal membrane is thin and overstretched so 
that the abdominal cesophagus is less securely fixed. 
Excessive sliding, once started, rapidly gets worse. 
The cardia becomes elongated and gradually it is 
displaced into, and later through, the hiatus into 
the posterior mediastinum. If the intra-abdominal 
pressure then rises, a vicious state of affairs will exist. 
There is no even distribution of pressure ; instead 
the gastric contents rush into the funnel where the 
stomach passes through the diaphragm, fill the 
stomach portion above, and if the force is great 
enough the deranged mechanism gives way to free 
reflux. Not only has the closing mechanism been 
deprived of the important accessory control of the 
diaphragm, but under these circumstances this 
structure may on contraction add to the incompetence, 
firstly by forcing more gastric contents into a tense 
stomach loculus above, and secondly by causing 
greater elongation of the cardia as the diaphragm 
descends. 

The cardiac angle is a characteristic feature of the 
gastric organ which is quite incidental to this problem, 
and has no part in the normal closing mechanism 
(Botha). It becomes evident firstly in amphibians, 
is well marked in reptiles, and varies in mammals 
according to the functional specialization of the 
organ. This angle is not formed or maintained by 
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the oblique fibres. Gastric dilatation is obvious in 
the human embryo by the end of the third week. 
By the sixth week the typical shape of the stomach is 
well established and by the end of the second month 
the fundic outgrowth appears (Botha). All this 
takes place long before the oblique fibres are 
developed. They are therefore the result of the 
asymmetrical development of the organ, and are not 
primarily a sphincter. Action as a _ sphincteric 
bundle has been highly overrated, yet I do not deny 
that these fibres may assist in approximating the 
greater and lesser curve walls of the orifice, thus 
narrowing the upper portion of the stomach. In the 
resting stomach these fibres have no part in gastro- 
cesophageal competence. 

The cardiac angle is extremely variable and 
depends on the age, posture, and build of the patient 
as well as on the fullness of the organ. It may be 
very obtuse or very acute, and competence does not 
depend on the acuteness of the angle, provided that 
the force which acts on the cardia is evenly dis- 
tributed over the stomach wall (Fig. 688). When, 
however, the gastro-cesophageal junction is converted 
into a funnel, as in hiatus hernia, the force acts 
mainly and directly on the cardiac orifice-and reflux 
is inevitable if the force is strong enough. In the 
repair of a hiatus hernia the cardia is restored to its 
normal position below the diaphragm. The improved 
competence is not due to the ‘ sharp ’ angle or renewed 
valve, but to the fact that the funnel is reduced and 
the closing mechanism returned to a position from 
where it can act with much greater advantage. 

The importance attached to the valve effect 
of the cardiac angle is mainly derived from mano- 
metric studies on the cadaver, or even worse, on 
isolated gastric organs. Nothing but mechanical 
properties could be displayed by these dead and 
atonic sacs. The gastro-cesophageal junction is a 
dynamic living mechanism which is continuously 
influenced by peristalsis, posture, respiration, cardiac 
pulsation, and stomach fullness, to name but a few 
of the many controllable and uncontrollable factors. 
The following two examples are typical of many 
which refute this misconception :— 

1. In near-total gastrectomies, the angle is 
completely obliterated, yet cardiac competence is 
often as perfect as in the normal individual (Botha). 

2. In some cases of hiatus hernia, the character- 
istic ‘ empty segment ’ is clearly demonstrated above 
the supra-diaphragmatic stomach loculus. Although 
the valve has disappeared, reasonable competence 
even in this position is maintained by the synergistic 
action of the folds and the sphincter. 

One fundamental concept must be appreciated : 
the cardia, in its structure and function, shows wide 
variation. There is no mystery in this. Gall- 
bladders, colons, and appendices do not all look the 
same, neither do they act in the same way. Why 
should the appearance and response of this part of 
the body be uniform? A tight hiatus might be of 
supreme importance in one person, but of little 
consequence in another. The sphincter might be so 
well developed as to be macroscopically evident ; 
on the other hand, its feeble contraction might be 
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hardly noticeable. Although the underlying 
principles are the same, the keyword should be 
variation—not similarity. 


SUMMARY 


The closing mechanism between stomach and 
cesophagus has been the subject of controversy for 
more than two hundred years. As the current 
theories are unsatisfactory, a series of anatomical, 
physiological, and radiological investigations was 
carried out to study this problem. 

Dissections of the gastro-cesophageal junction in 
adults and infants revealed that special mucosal 
folds were present at the cardiac orifice of some 
people. As these folds apparently disappeared after 
death, due to post-mortem changes, the cardia was 
examined at operation in patients who had a partial 
gastrectomy, with further evidence of occluding folds. 
Various types of folds were seen in animals 
immediately after death, but there was no evidence 
of these after a few hours. The functional activity 
of these folds was proved by direct examination of 
the gastro-cesophageal junction in anesthetized 
animals. These folds appeared to have active 
independent tone which could only have been due 
to a well-developed muscularis mucosz, as was 
proved histologically. 

The mucosal folds at the gastro-cesophageal 
junction are actively drawn together by the internal 
cesophageal sphincter to produce a watertight seal 
at the cardia. These two factors, the folds and the 
sphincter, act together in perfectly balanced harmony 
to form the closing mechanism between stomach and 
csophagus. The diaphragm is an _ important 
accessory mechanism and maintains the normal 
position of the gastro-cesophageal segment so that the 
closing mechanism can act with the greatest 
advantage. The angle is an organ characteristic 
which, as such, plays no part in the closing mechanism. 
A mechanical valve does not exist. 
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SOLITARY LIVER NODULES 


SOLITARY LIVER NODULES (FOCAL CIRRHOSIS) 


TWO CASE REPORTS 
By J. B. SHERRY, I. B. MACDONALD, anp W. ANDERSON 


FROM THE DEPARTMENTS OF PATHOLOGY AND SURGERY, 


WHETHER a solitary liver nodule encountered 
incidentally during laparotomy represents a meta- 
static carcinoma, a primary liver tumour, or a lesion 
herein designated ‘focal cirrhosis’ is a problem 
occasionally facing the surgeon. The following 
case reports are presented to draw attention to the 
salient pathological features of the last-mentioned 
condition. 


CASE REPORTS 


Case 1.—Mrs. T. M., aged 29. During the six weeks 
preceding this patient’s operation, she suffered from 
repeated attacks of gall-stone colic. The last bout of 


Fic. oie ~~ showing varying sized lobules of 
parenchymal liver cells. 


right upper quadrant abdominal pain was associated 
with mild jaundice, dark urine, and light stools. Slight 
tenderness was present over her gall-bladder region, but 
10 masses were palpable. A diagnosis of cholecystitis 
‘ith cholelithiasis was made, and it was thought likely 
(iat stones were also present in the common bile-duct. 
‘‘hemical tests of liver function and urine analyses tended 
» confirm this clinical diagnosis. There was no history 
f liver toxin being absorbed. 
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AT OPERATION.—A thin-walled gall-bladder, con- 
taining multiple small white stones, was removed and 
the common bile-duct explored. Here, numerous stones 
of a similar type were washed out and no further abnormal- 
ities of the common bile-duct, pancreas, or duodenum 
were encountered. The remaining abdominal organs, 
other than the liver, were normal. On the inferior 
surface of the liver was a tumour situated in the left lobe 
just medial to the gall-bladder and above the extrahepatic 
portions of the hepatic ducts. This tumour formed a 
smooth nodule measuring 4-5 cm. in diameter, and was 
firm and a homogeneous dark red colour. Large veins 


Fic. 690.—Photomicrograph showing dense lymphocytic 
infiltration. 


Fic. 692.—Photomicrograph showi 


cells at periphery, 
smaller, more deeply stained, an packed. 


closely 


coursed over its surface, which was raised from the 
surrounding liver tissue by one centimetre. It was 
round and completely demarcated. 

The tumour did not have the umbilicated surface of 
a typical carcinomatous metastasis and was considerably 
firmer than a hemangioma. It did not appear to be 
arising from any part of the biliary tract and it was 
thought that the most likely diagnosis was hepatoma. 
The tumour was then enucleated and displayed a firm 
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capsule surrounding it completely. The patient’s post- 
operative course was uneventful. 

PATHOLOGY.—The specimen (Fig. 689), measuring 
48 cm. in diameter, was bosselated and covered by a 
thin layer of connective tissue suggestive of a capsule. 
Its outer aspect, where it projected above the surrounding 
liver tissue, was smooth. The deep aspect was essentially 
smooth, with a few fibrous tags representing the attach- 
ment to its bed in the liver. Slight linear thickenings in 
the ‘ capsule’ were irregularly distributed over the sur- 
face, lying chiefly in the depressions between the bosses. 
The nodule appeared complete and intact. 

The cut surface revealed a central stellate fibrous core 
from which fibrous septa extended peripherally to divide 
the tissue into small lobules of varying size. This became 


Fic. 693.—Photomicrograph showing hydropic 


of parenchymal cells in chequer- fashion. 


more apparent following fixation. The tissue between 
the whitish fibrous septa was tawny brown in colour and 
bulged slightly above the fibrous component of the 
nodule. The consistency was firm, with no evidence 
of hemorrhage, degeneration, or necrosis. 
Microscopically, the limiting membrane was incom- 
plete and consisted at most of two or three parallel 
collagen fibres. Where these were lacking, the periphery 
was formed by compressed liver cells. The central 
stellate core and its radial ramifications were composed 
of loosely textured fibrous tissue. This contained many 
thin-walled vascular channels and, in addition, narrow 
cords of parenchymal liver cells, proliferating bile-ducts, 
and a lymphocytic infiltration which, in some areas, was 
dense (Fig. 690). The bulk of the lesion, however, was 
formed by varying sized lobules of parenchymal liver 
cells (Fig. 691). Within individual lobules the central 
cells were large, pale, and possessed abundant vacuolated 
cytoplasm. The cells at the periphery tended to be 
smaller, more deeply stained, and more closely packed, 
suggestive of more active cell growth (Fig. 692). Some 
of the lobules revealed hydropic degeneration of paren- 
chymal cells in a somewhat chequer-board fashion (Fig. 


3). 

Thin-walled central veins showed no regular distribu- 
tion, and some lobules contained two or three of these. 
Bile plugs were few in number and were found between 
parenchymal cells—not in identifiable bile canaliculi. 
Fatty metamorphosis was absent, as was alcoholic hyaline, 
described by Benz and Baggenstoss (1953) in a small 
percentage of cases of similar nature. 

Because of the similarity of this lesion to the changes 
seen in portal cirrhosis involving the entire organ, a 
diagnosis of focal cirrhosis of the liver was made. 


Case 2.—Mrs. H. M., aged 53. A 5-day history of 
increasing large bowel obstruction necessitated this 
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patient’s admission to hospital. Radiographs showe:i an 
obstructing lesion of the left colon, which subsequcntly 
proved to be an adenocarcinoma with local glandular 
involvement only. At the time of resection of this 
tumour a nodule on the edge of the tip of the left lobe of 
the liver was encountered. This nodule measured 1) in, 
in diameter, and was raised, round, and well demarcated 
from the remaining liver, which was normal. The 
surface was nodular rather than smooth, and was brown- 
ish-pink in colour. Again, this lesion did not have the 
appearance of a secondary carcinoma, and a diagnosis of 
localized cirrhosis of the liver was made and a biopsy 
performed. 

PATHOLOGY.—The liver biopsy specimen was a firm 
piece of light brown tissue measuring 1-5 cm. in diameter. 

On cut surface it was finely lobulated, with fine fibrous 
septa separating lobules. The intervening tissue was 
pale brown and grey, flecked with yellow. The histologic 
features were similar to those of the preceding case (see 
Fig. 693). The bowel contained an adenocarcinoma, 
which nad extended to regional lymph-nodes. 


DISCUSSION 


There are two aspects of these rare lesions which 
are of practical importance. The surgeon, mistaking 
such a nodule for metastatic carcinoma, may desist 
from performing a curative operative procedure. 
This problem is readily solved by a frozen section. 
Primary carcinoma of the liver, when present, is 
commonly associated with cirrhosis of the liver. The 
removal of localized cirrhotic nodules, when the 
opportunity presents, is, at least on theoretical 
grounds, perhaps worthy of consideration. 

There is no significant age or sex distribution. 
Those nodules found in children tend to be larger 
and, despite their benign appearance, grow more 
rapidly. In most instances a solitary nodule is 
found either incidentally at operation or at autopsy. 
Symptoms, when present, are usually resultant 
from the presence of a mass, with associated pressure 
phenomena. While it may be anticipated that other 
abnormalities in the liver or biliary tree and gall- 
bladder would be a common accompaniment, such 
is not the case. The miscellany of conditions with 
which it has been incidentally associated fails to 
suggest any constant causal relationship. Jaundice 
is very rarely present and, when found, is of extra- 
hepatic origin. 

While focal cirrhosis of the liver usually occurs 
as a solitary lesion, rare instances of two or three 
nodules in one liver have been reported (Benz and 
Baggenstoss, 1953). Varying from a few millimetres 
to many centimetres in diameter, most lesions are 
sharply demarcated. The demarcation is due either 
to condensation of fibrous tissue or compression of 
parenchymal cells at the periphery of the nodule. 
There is no true capsule. The commonest location 
is in the right lobe of the liver, particularly its inferior 
surface, where it may project above the surface, be 
flush with the surface, or be surrounded by a moat- 
like depression at its periphery. While many of the 
lesions are subcapsular, they also occur deep in the 
hepatic parenchyma. 

As a review of the literature clearly illustrates, 
there is no universally acceptable theory of patho- 
genesis. What could illustrate this better than the 


multiplicity of names under which these nodules 
have been described ? Adenoma, benign hepatoma, 
hamartoma, solitary hyperplastic nodule, and focal 
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APPENDICO-VESICAL FISTULA 


cirrhosis are all terms used by various authors to 
designate the same pathological entity. Here repre- 
sented are neoplastic, congenital, and reparative 
(inflammatory) causations. Since, histologically, as 
well as in its gross appearance, the lesion so perfectly 
duplicates the features of portal cirrhosis, we prefer 
the designation ‘ focal cirrhosis of the liver’, thus 
accepting a pathogenesis based on a response to 
injury. 
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APPENDICO-VESICAL FISTULA 
REPORT OF A CASE AND SURVEY OF THE LITERATURE 
By L. I. PARTON, AUCKLAND, N.Z. 


THE subject of appendico-vesical fistula has received 
but scant mention in the literature, although indivi- 
dual cases have been reported from time to time, 
and brief references to the subject have also appeared 
in articles on the broader subject of vesico-intestinal 
fistula in general. During the present century at 
least four authors have surveyed the world’s literature 
on vesico-intestinal fistula, and are usually quoted 
in any discussion on the subject. They are Pascal 
(1900) 282 cases; Parham and Hume (1909) 385 
cases; Albano (1926) 438 cases; and Kellogg 
(1938) 592 cases (to which he added one personal 
case), the largest series in the literature. Kellogg, 
however, omits to mention 54 cases (35 quoted by 
Higgins (1936) and 19 by Brasch in a discussion of 
Higgins’s paper), but these §4 are included in a 
later series of 148 cases published in 1954 by 
Williams, who examined the literature for the 
previous twenty years. As only 6 of Williams’s 
cases occurred early enough to be included in 
Kellogg’s series, the total number of vesico-intestinal 
fistule up to and including Williams’s paper is 
therefore 593, plus 142, i.e., 735. 

Of these 735 cases, 31 were examples of 
appendico-vesical fistula, but some cases have been 
missed by the above authors and require to be 
added to this list. Thus Mackenna, in the discussion 
of Higgins’s paper, mentioned 3 cases not included 
in the above list, and detailed descriptions of cases 
have also been given by Pool (1940), Keen (1898), 
Goldstein (1938), Rankin and Judd (1921, 2 cases), 
and Meisel, Kagan, and Miller (1949), making a 
total of 40 cases, to which I wish to add a personal 
case. 


CASE REPORT 


A male patient, aged 39, was first admitted to hospital 
on Aug. 21, 1949, with a diagnosis of ‘ ? acute appendi- 
citis’. His illness had begun on the previous day with 
sudden griping pain in the right lower abdontien, colicky 
in nature, coming in waves and making him roll around 
in an effort to ease it. It was situated just below 
M-Burney’s point, with radiation to the penis and right 
te ticle, and was accompanied by profuse sweating and 
vc niting. He had three mild attacks during the night 
b: ore admission, and a severe one on the day of admis- 
si a. White-cell count was 21,000 per c.mm. and urine 


€) unination showed a few pus cells. His temperature, 
p ‘se, and respiration rate were all normal. The pain 


soon settled and a provisional diagnosis was made of 
‘ ? right renal colic, ? acute right pyelonephritis’. He 
was given a course of sulphamerazine, with resolution of 
his symptoms, and 4 days after admission he was dis- 
charged. A subsequent intravenous pyelogram (Sept. 
21, 1949) revealed a normal urinary tract with no sign 
of calculus. 

Following his discharge from hospital he passed 
“ about a pint of pus and blood ” per urethram and was 
cystoscoped, but owing to bleeding a satisfactory view 


Fic. 694.—Rough sketch of operative findings. |, 
Appendix ; 2, Small bowel adherent to bladder; 3, Bladder- 
—_i 4, Prolapsed portion of appendix protruding into 
ladder. 


was not obtained. His acute symptoms subsided with 
the help of aureomycin, but his urine remained infected 
for years, and he also suffered from occasional bouts of 
swelling of the right testicle. Eventually, he was again 
cystoscoped, but bleeding again obscured the view, and 
some two months after this last examination he was 
admitted to hospital (Sept. 25, 1956) where I saw him 
for the first time. His total non-protein nitrogen was 
33 mg./100 c.c., hemoglobin 15-6 g./100 c.c., and his 
urine contained a heavy growth of Bacillus coli, sensitive 
to streptomycin, terramycin, and chloromycetin. Cysto- 
scopy under anesthesia (Sept. 27) revealed only a very 
mild degree of cystitis, but situated on the right posterior 
wall of the bladder, high up near the fundus was a small, 
finger-like, solid-looking nodule with a small indentation 
at its tip. It had the appearance of a prolapsed ureter, 
but the normal ureteric orifice could be seen below it. 
A biopsy was taken and this was reported on as “ mucosa 
of large bowel or vermiform appendix ”’. 
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AT OPERATION (Oct. 1).—A laparotomy was performed 
through a lower midline incision, and the bladder was 
also opened, the small nodule already described being 
easily seen projecting into it. The operative findings 
are shown diagrammatically in Fig. 694. The small 
bowel was dissected from the bladder, and a partial 
cystectomy performed by excising a piece of the thickened 
and indurated bladder-wall surrounding the nodule 
already mentioned. The appendix was now able to be 
delivered with ease into the wound, and was found to 
be grossly thickened, almost to the size of one’s thumb. 


1, Probe in fistula ; 
2, Prolapsed portion of appendix ; 3, Thickened and indurated 
bladder-wall ; 4, Appendix. 


Fic. 695.—The showin, 
a 


Appendicectomy was performed, and the bladder sutured 
and drained by a suprapubic catheter. Complete closure 
with urethral catheter drainage was considered but 
rejected as a fairly large piece of bladder-wall had to be 
excised and the capacity of the organ thereby reduced. 

The patient’s post-operative condition was good, and 
on Oct. 7 the suprapubic catheter was removed and a 
urethral catheter passed into the bladder. The supra- 
pubic wound healed gradually, and on Oct. 22 the 
urethral catheter was removed, and as the patient was 
able to void well without suprapubic leakage, he was 
discharged from hospital the next day. 

PATHOLOGY.— 

Macroscopic.—A thickened portion of bladder-wall 
approximately 2 cm. thick, with mucosal surface 2 cm. 
<x 3° cm. Appendix attached externally by dense 
fibrous adhesions, the appendix measuring 5 cm. in 
length, and approximately 1-5 cm. in thickness. Part of 
the meso-appendix is attached. Near one edge of the 
bladder mucosa there is a papillary projection covered 
by congested mucosa and measuring 1-5 cm. in height 
and 0-9 cm. in diameter. At its base is a small opening 
through which a probe has been passed for 2-5 cm. 
through the wall towards the attached appendix (Fig. 695). 

Histology.—A portion of the wall of the appendix 
near the base shows a normal mucous membrane with a 
few lymphoid follicles. In the submucosa there are 
scattered eosinophils throughout the muscle layers. 
There are engorged blood-vessels on the peritoneal coat. 
The appearances are those of a chronic appendicitis. 

A section from the portion of appendix inside the 
bladder shows mucous membrane with a few muscle 
fibres. These appearances suggest a prolapse of the 
mucous membrane of the appendix into the bladder. 

Four months post-operatively (Feb. 8, 1957) the 
patient stated that he had made a complete recovery and 
felt “‘ better than for years ”’. 


SURVEY OF THE LITERATURE 


I have been able to find detailed reports of 11 
other cases of appendico-vesical fistula in a search 
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of the literature of the past 35 years. A brief résumé 
of these cases is given below. 

1. Dobson and Moir (1932).—Male, aged 10, 
Abdominal pain, temperature 102°. Diagnosis of appen. 
dicitis considered but rejected. Later discharged = 0,7. 

us per urethram, mass right side abdomen discovered, 
parotomy § weeks after onset of original pain. Per. 
forated appendix, small abscess cavity opening into 
bladder. Appendicectomy, suprapubic drainage (bladder- 
wall indurated and suturing therefore abandoned), 
Recovery. 

2. Pool (1940).—Male, aged 36. Symptoms pre- 
dominantly urological. Cloudy urine 4 years, frequency, 
dysuria, hematuria. 1I.V.P.—hour-glass shadow in region 
of bladder. Cystoscopy—vesical calculus. Litholapaxy. 
Six days later fecal material in urine. Barium enema, 
cystogram both normal. Cystoscopy—small opening 
right side of bladder, ureteric catheter inserted, opaque 
medium injected, right half of colon filled. Appendic- 
ectomy and urethral catheter drainage. Recovery. 

3, 4- Rankin and Judd (1921).—a. Male, aged 36. 
Symptoms predominantly urological—frequency and 
burning 7 years. Three cystoscopies in 6 years: (1) 
Diverticulum and enlarged prostate”. (2) Enlarged 
prostate’. (3) “‘ Ulcerative cystitis dome of bladder, 
and chronic prostatitis”. Radiograph of urinary tract 
negative. Laparotomy, freeing adhesions from last 18 in. 
small bowel, peritonealizing raw surface, Witzel entero- 
stomy, suprapubic cystostomy (presumably also appendic- 
ectomy though authors do not actually say so). Recovery. 
b. Male, aged 33. Pneumaturia, 8 years, also pus, gas, 
fig-seeds, food per urethram. ? Acute appendicitis prior 
to first attacks of passage of gas. Radiography of urinary 
tract negative. Barium enema—fistula cecum to bladder. 
Cystoscopy—intestino-vesical fistula (see Discussion). 
Appendicectomy, closure of bladder. Recovery. 

5. Keen (1898).—Quoted by Lower and Farrell 
(1931). Male, aged 24. Dysuria since age of 7 when 
family doctor removed pin from urethra. Child denied 
having inserted one, could not remember swallowing one. 
At 23, “ recto-vesical fistula secondary to rupture of 
prostatic abscess ”’ diagnosed ; two unsuccessful attempts 


at closure. One year later, laparotomy, long appendix, 
tip incorporated in bladder. Appendicectomy. Re- 
covery. 


6. Lower and Farrell (1931).—Male, aged 26. 
Past history “ bladder stones”. Cystoscopy twice— 
both negative. In 1925, fell downstairs and “ jarred a 
stone loose from bladder wall”. Radiography showed 
stone surrounding a pin. Removed from bladder 1 week 
later (swallowed at age of 6 months). After this, recur- 
rent stones removed 1926, 1927. In 1950 hematuria, 
pain right kidney, fecal-looking material in urine. 
I.V.P.— slight right hydronephrosis. Cystoscopy—gross 
cystitis, faecal material in bladder, depression near top of 


bladder suggesting fistula connected with bowel. 
Appendicectomy. Invagination of bladder wall. Re- 
covery. 


7. Goldstein (1938).—M<ale, aged 59. Painless hama- 
turia 2 months. Previous history, attacks of constipa- 
tion, abdominal discomfort. Cystoscopy—tumour left 
posterior lateral wall of bladder and benign prostatic 
hypertrophy. Tumour fulgurated on several occasions ; 
severe reaction after each one, severe abdominal pain 
after one of them. Fulguration, radium implantation, 
and transurethral resection decided upon. On further 
bladder examination small elevated area, with slight 
depression in centre, seen on right posterior lateral wall, 
size of a large pea. Thought to be another tumour ; 
fulgurated. Immediate severe pain, pallor, collapse, 
weak and rapid pulse. Gradual deterioration. Sixty 
hours post-operatively abdomen opened—fibrino-puru- 
lent exudate, appendix adherent to bladder, ileum 
accidentally perforated by surgeon. Procedure: Ileos- 
Patient died 


tomy, drain to pelvis, catheter to bladder. 
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g hours later. Autopsy: Pin-point perforation in 
bladder-wall alongside appendix, bladder-wall very thin 
here (I mm. thickness at thinnest point). Cause of 
death—peritonitis, bronchopneumonia. (This case has 
been described in some detail as the cystoscopic appear- 
ance of the appendix was similar to my own case. 
discussion will follow later.) 

8. Meisel, Kagan, and Miller (1949).—Male, aged 
25. Intermittent lower abdominal pain, diarrhea 3 
weeks, frequency, terminal hematuria, 2 weeks. Pneuma- 
turia 1 week. Attack of lower abdominal pain 4 years 
previously. Cystoscopy—acute cystitis and large soft 
calculus, small area of ulceration right side of bladder. 
Barium enema negative, but barium later passed in urine. 
Appendicectomy and removal of small cuff of bladder. 
Bladder suture, indwelling catheter. Recovery. 

9. Howe (1932).—Female, aged 19. Pain right side 
abdomen, nausea, frequency, burning seve days. 
Temperature, pulse, respiration all normal. Tenderness 
and rigidity in right iliac fossa. White-cell count 
10,000. Urine—pus and cellular debris. (Similar at- 
tacks over previous 12 months.) Laparotomy for 
“surgical abdomen”. Appendix adherent to bladder, 
appendicectomy, closure of bladder, drain to peritoneal 
cavity. Recovery. 

10, 11. Nesbitt and Coller (1934).—a. Female, 
aged 13. Diarrhoea, lower abdominal pain. Burning on 
micturition 10 years, worse last 3 years. Ten years 
before, stone removed from bladder with pin embedded 
in it, but symptoms persisted and second operation on 
bladder (nature not stated) unsuccessful. Cystoscopy— 
3 depressions right side of bladder, could not catheterize 
any of them. Bladder filled with fluid which later passed 
per rectum, but nothing felt on examining finger. Opera- 
tion, appendicectomy, tip buried in bladder-wall. Clo- 
sure of bladder, urethral catheter, 12 days. Discharged 
14th day. Recovery. 

b. Male, aged 33. Symptoms mainly urological, 2 
days’ severe dysuria, burning in urethra, frequency, 
pneumaturia, gross fecal material in urine, diarrhoea 1 
day. Past history: At age 10 painful and burning 
micturition which continued on and off 10 years. Since 
then infrequent attacks of dysuria, occasional chills, 
fever, right costovertebral tenderness. Urological in- 
vestigation : “ No tuberculosis, no infection upper uro- 
logical tract, chronic prostatitis and seminal vesiculitis.” 
Passed small stone at age 32. At 33, findings were 
fistulous opening on floor of bladder medial to right 
ureteric orifice, no attempt to catheterize because of 
discomfort to patient. I.V.P. and cystogram both 
negative. Barium enema—appendico-vesical fistula. 
Operation—long appendix adherent to bladder; appen- 
dico-vesical fistula. Appendicectomy, bladder drained 
suprapubically. Recovery. 

Apart from the 11 cases quoted above, other 
cases have been briefly mentioned in the literature, 
as described in the opening sentence of this paper. 
Most of these are quoted briefly in the larger series 
of cases of vesico-intestinal fistula, and often include 
only the barest details, e.g., age, sex of the patient, 
type of operation, result, and little else. In some 
cases even less information is given and few conclu- 
sions can be drawn. The following discussion of 
the subject is therefore based mainly on the 12 cases 
described in detail, implemented by sych brief 
information as is available about the other cases 
quoted. 


DISCUSSION 


Incidence.—Of the combined series of Kellogg 
and Williams (735 cases of vesico-intestinal fistula) 
21 were examples of appendico-vesical fistula, i.e., 
4°3 per cent. This figure is probably fairly accurate, 


39 


as although some cases of appendico-vesical fistula 
have not been included in the total given, this would 
be offset by the fact that there would be a greater 
tendency to report single cases of appendico-vesical 
fistula (because of their rarity) than of most of the 
other types of vesico-intestinal fistula. In the main 
the percentage figures given by various authors have 
agreed with the figure quoted above, e.g., Pascal 
3°3 per cent, Albano 8-2 per cent, Kellogg’s personal 
series 3:4 per cent. Sutton (1921), in the largest 
series from one institution, viz., 59 cases, found 
3 cases of appendico-vesical fistula, i.e., 5-04 per cent. 

It is convenient at this point to consider briefly 
why, when acute appendicitis is so common, 
appendico-vesical fistula is so rare, especially when 
we consider that acute diverticulitis, which is much 
rarer than acute appendicitis, is a much commoner 
cause of fistula. 

The answer lies mainly in the fact that whereas 
in acute appendicitis the usual treatment is early 
surgery before fistula formation has a chance to 
occur, in acute diverticulitis conservative manage- 
ment is the rule, and this leads to the possibility of a 
fistula occurring in course of time. As will be shown 
later, the cases of acute appendicitis which give rise 
to appendico-vesical fistula are also those in which 
conservative treatment has been undertaken, either 
because of the trivial nature of the symptoms or 
because of mistaken diagnosis. 

The sex incidence of vesico-intestinal fistula in 
general shows a marked predominance for males, 
mainly due to the interposition of the uterus and 
female adnexa between the bladder and bowel, and 
to the fact that diverticulitis is commoner in the 
male than in the female. Thus the percentage of 
males affected in the series of cases of vesico- 
intestinal fistula quoted by different authors has 
been as follows: Pascal 75 per cent, Albano 67-11 
per cent, Kellogg 67-6 per cent, Williams 75 per cent. 
The same predominance of males is noted in 
appendico-vesical fistula, and is even more pro- 
nounced. I have been able to find 23 cases in which 
the sex is mentioned, and of these 19 (82°6 per cent) 
are males. 

The age incidence of acute appendicitis being 
lower than that of either carcinoma or diverticulitis, 
we would naturally expect this to be reflected in the 
age incidence of appendico-vesical fistula as com- 
pared with vesico-intestinal fistula in general, and 
this is borne out by such figures as are available. 
I was able to find 21 cases of appendico-vesical 
fistula in which the age was mentioned, and although 
it varied from 7 to 62, 16 of the cases (76-2 per cent) 
occurred between the ages of 10 and 40 (10-20, 
4 cases; 20-30, § cases; 30-40, 7 cases). These 
figures contrast with those of Kellogg for vesico- 
intestinal fistula in general, his findings being 37 
out of §5 cases (67-3 per cent) in the 40-70 age-group. 

Pathology.—Theoretically the lesion causing an 
appendico-vesical fistula may arise either in the 
bladder or the appendix. I can find no record of 
any bladder lesion, such as a neoplasm, having ever 
ulcerated through to the appendix (and indeed such 
an occurrence must be excessively rare), the causative 
lesion always having been in the appendix. In the 
vast majority of cases this has been an acutely 
inflamed appendix which is pelvic in position and 


> 
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as a rule longer than usual, occupying a position in 
close proximity to the bladder. The inflamed 
appendix then becomes adherent to the bladder 
causing secondary inflammation of its wall. As the 
inflammation progresses to the stage of abscess 
formation, rupture through into the bladder occurs. 
It is worth emphasizing that adhesion of the appendix 
to the bladder precedes fistula formation. The 
fistula is not simply the result of perforation of a 
(pelvic) appendix abscess into the bladder, as such 
an abscess is much more likely to burst into the 
rectum than into a thick-walled viscus such as the 
bladder. Thus every detailed account has described 
the tip of the appendix as being adherent to the 
bladder-wall, often requiring to be dissected from 
it. The position of the fistula is also fairly constant, 
being always on the right side of the bladder, usually 
high up near the fundus opposite the appendix, but 
of course varying from case to case. In one case 
(Nesbit and Coller) it was described as being on 
the base of the bladder, the appendix in this case 
being 7 cm. in length. Adhesion of the tip of the 
appendix to the bladder will not, of course, lead to 
fistula formation, unless such adhesion is followed 
by abscess formation and perforation as already 
described. Perforation into the bladder will however 
be assisted if a sharp foreign body, such as a pin, 
is present within the appendix, and it is significant 
that a pin is mentioned in no fewer than three of 
the II cases quoted above (Cases 5, 6, 10).* 

Other lesions of the appendix (apart from acute 
inflammation) may give rise to a fistula, but are rare. 
Mackenna mentions 2 cases in which tubercle bacilli 
were found in the urine, but ureteric catheterization 
was negative. His account, however, does not make 
it clear if the lesion causing the fistula was tubercu- 
losis of the appendix, or acute appendicitis occurring 
in a patient with tuberculosis of some other part of 
the bowel (e.g., the cecum). Actinomycosis of the 
appendix has been cited as a cause in 2 cases, one 
being quoted by Parham and Hume, and another 
one later by Albano, but no details of these cases 
are given. Tumour of the appendix also springs to 
mind as a possible cause of these fistula, but I have 
not been able to find any record of such a case. 

The changes in the bladder-wall in appendico- 
vesical fistula have followed what one expects in 
such a lesion. Induration at the site of fistula 
formation has been mentioned by more than one 
author and was well marked in my own case. On 
two occasions (Goldstein’s case and my own) pro- 
lapse of the appendiceal mucosa through the fistula 
into the lumen of the bladder has occurred. The 
remainder of the bladder-wall has shown evidence 
of cystitis in a greater or lesser degree, and in general 
where the opening into the bladder is comparatively 
large, not only is the degree of cystitis greater, but 
it is in these cases that one finds gas, food, or feces 
in the urine either separately or in combination. 
These facts are, of course, self-evident and apply to 
all types of vesico-intestinal fistula. In the 11 cases 
of appendico-vesical fistula however, gross evidence 


*In one of these three cases, however, aetiological 
relationship of the pin to the fistula 
(Keen’s case). 
urethra. 


is open to doubt 
The child may have inserted it into his 
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of fecal contamination was present in § cases only, 
as blockage of a long thin tube such as the appendix 
can readily occur. Thus in my own, and jp 
Goldstein’s case, where prolapse of the mucosa had 
occurred and blocked the opening, evidence of 
cystitis was minimal and there was no sign of fxcal 
contamination of the urine. On the other hand, in 
Rankin and Judd’s second case, where the fistulous 
opening was comparatively wide and easily observed 
both at cystoscopy and by barium enema, fecal 
contamination of the urine was well marked and 


both gas and food particles were present in the lumen | 


of the bladder. 

Stone formation in the bladder is mentioned in 
5 of the 12 cases, infection and the presence of a 
foreign body being the two main aetiological factors. 
Thus in both cases where a pin was found in the 


bladder it was surrounded by a stone, and of the 5 } 


cases where fecal contamination of the urine was 
present in one form or another, 4 were complicated 
by the presence of a bladder stone. Although detailed 
descriptions of these stones are not given it is possible 
and indeed probable that they may have arisen round 
a nucleus consisting of a foreign body such as a small 
piece of food, a seed, or a facoalith, and that their 
continued growth was aided by the gross fecal 
contamination present. Of the 6 cases where either 
fecal contamination or foreign body in the bladder 
was mentioned, only one was free from vesical 
calculus (Case 4). One cannot, of course, draw too 
many conclusions from such a short series of cases 
but the above facts are, to say the least, suggestive. 

Clinical Features.—The symptoms _ of 
appendico-vesical fistula are so variable that it is 
difficult to assess what is the typical clinical picture. 

On first thoughts one might expect to find the 
usual symptoms of acute appendicitis, followed by 
those of a fistula to the bladder with fecal contamina- 
tion of the urine. A moment’s reflection, however, 
will reveal the fallacy of this reasoning. In the first 
place an attack of acute appendicitis with typical 
symptoms will usually lead to early appendicectomy 
before there is a chance for fistula formation to occur. 
In the second place, nowhere else in the bowel is 
there a long thin tube analogous to the appendix, 
with such possibilities of blockage of the lumen after 
fistula formation has occurred. Gross fxcal con- 
tamination of the urine is thus by no means an 
invariable feature, as has already been pointed out. 
The symptoms are therefore liable to be confusing 
in both the early and the later stages of the condition, 
and uncertainty and delay in diagnosis is the rule 
rather than the exception. The average length of 
time between the initial symptoms and the final 
diagnosis in the 11 cases quoted could thus be 
measured in years, and only in one case was this time 
interval reasonably short (Case 1), where the presence 
of a mass led to surgical exploration within five weeks 
of the onset of symptoms. In general the vagueness 
of the history together with the rarity of the lesion 
makes diagnosis very difficult irideed. Out of the 
chaotic collection of symptoms which have been 
recorded in appendico-vesical fistula we may there- 
fore summarize the main characteristics of the 
clinical picture as follows : (1) Abdominal symptoms 
which are vague, are not typical of acute appendicitis, 
and are liable to be overlooked or disregarded ; 
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(2) Urinary symptoms varying from those of a mild 
infection to those of a marked cystitis with fecal 
contamination of the urine, with or without the 
symptoms of a vesical calculus; (3) Owing to 
the unobtrusiveness of the symptoms, chronicity is the 
rule, the history often being measured in years. 

In most cases, the initial symptoms having been 
disregarded, the case will present itself as one of 
chronic urinary infection requiring investigation by 
urine culture—including a search for tubercle bacilli 
—intravenous pyelography, cystoscopy, etc. If fecal 
contamination of the urine is present, a vesico- 
intestinal fistula will at once be suspected, but 
otherwise a gradual process of elimination will be 
necessary. Diagnosis will in most of these cases 
depend mainly on the results of cystoscopy and the 
barium enema. 

At cystoscopy it is evident from the published 
reports already quoted that a fistulous opening has 
not usually been discovered unless it was already 
suspected and a specific search made for it. Thus in 
Rankin and Judd’s first case (in which there is no 
mention of fecal contamination of the urine) three 
cystoscopies were performed and in none was the 
fistula discovered. On the other hand, in their 
second case (in which gas, pus, and food were all 
present in the urine) the fistula was observed at 
once on cystoscopic examination. This is probably 
mainly due to a specific search being made for it, 
although as already pointed out, in the case with 
fecal contamination of the urine, the fistulous 
opening is likely to be wider and thus more easily 
seen. 

Even though a search is made for a fistula, in 
some cases it may be hidden by a large bladder stone, 
and this may have been a factor in Pool’s case, in 
which the fistula was missed at the first cystoscopy 
(when a vesical calculus was present), but seen later 
after litholapaxy had been performed. However, as 
fecal matter in the urine was observed prior to the 
second cystoscopy, but not to the first, this may have 
been the main factor in assisting the diagnosis simply 
by promoting awareness of the presence of a fistula. 
If a fistulous opening is observed but its site of origin 
from the bowel is uncertain, a ureteric catheter 
should be gently passed into it, an opaque medium 
injected and a radiograph taken. Such an investiga- 
tion may be of extreme value, as in Pool’s case where 
barium enema was reported as negative, but after 
catheterization of the fistula and injection of the 
opaque medium, the right half of the colon was 
observed to be filled. 

Prolapse of the tip of the appendix through the 
fistula into the bladder deserves a brief mention, as 
this has occurred in 2 cases (Goldstein’s and my 
own). In both cases the appearance was suggestive, 
but not typical of a bladder tumour, the presence of 
genuine tumours elsewhere in the bladder in 
Goldstein’s case rendering the diagnosis ,especially 
difficult. A word of warning is necessary regarding 
biopsy of such a prolapse. In my own case it was 
performed quite safely, but in Goldstein’s case the 
mass was fulgurated and this resulted in a fatal 
perforation of the bladder. It is as well, therefore, 
to realize that the bladder-wall may be abnormally 
thin at the site of such a prolapse, and biopsy must 
be conducted with care and an awareness of the 
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dangers present. Finally, the remainder of the 
bladder may show little sign of inflammation, or 
may be the site of a generalized cystitis according 
to the degree of infection present. This has already 
been considered in the discussion on pathology. 

Barium enema may reveal much or little. In 
Pool’s case (where the fistula was small) the barium 
enema was reported as normal. In Meisel, Kagan, 
and Miller’s case it was also reported as ‘ negative ’, 
but barium was later recovered from the urine, 
proving a fistula, but giving no information about its 
site. Rankin and Judd’s second case provides what 
is probably the most interesting barium enema of 
this series. The colon was observed to fill as far 
as the hepatic flexure, but the barium could not be 
forced into the cecum, which was noted to be filled 
with fluid. The patient was then asked to void 
urine while being screened and the barium was seen 
to enter the cecum (this urine specimen was free 
from barium). On further observation barium was 
observed to flow through the appendix into the 
bladder, and a voided specimen of urine was now 
found to contain barium. A confident diagnosis of 
appendico-vesical fistula was therefore made. 

It is clear from the above brief survey of the 
clinical features that diagnosis is extremely difficult 
especially where no fzcal contamination of the urine 
has occurred. In such cases awareness of the condi- 
tion, as in so many other rare lesions, will be the 
main factor in making a pre-operative diagnosis. 

Treatment.—Appendico-vesical fistula is the 
most satisfactory of all the bladder-to-bowel fistulz 
with which we have to deal. Appendicectomy is of 
course the first step. It is almost superfluous to add 
that the ease or difficulty of this will vary considerably 
from case to case. Full operative details have not 
been given by every author, but as abscess formation 
precedes fistula formation adhesions, will be present 
requiring division, and as the distal end of the 
appendix is adherent to the bladder-wall it will 
require mobilization. In some cases it may even be 
necessary to remove a cuff of bladder round the site 
of the fistula. This was necessary in my own case, 
for example, where prolapse of the appendiceal 
mucosa into the bladder had occurred. By and large 
one should be prepared to encounter a certain amount 
of difficulty in the removal of the appendix. The 
second step is suture of the bladder-wall. It is 
usually possible to close the bladder completely, with 
urethral catheter drainage, but if the wall is indurated 
or for some other reason suture is difficult, it is 
safer to drain the bladder by a suprapubic catheter. 
A drain to the cavity of Retzius should never be 
omitted. 

Prognosis.—From the viewpoint of prognosis 
also, the condition may be described as the most 
satisfactory of this group of fistula. Whereas the 
mortality of vesico-intestinal fistule in general is 
high (46°6 per cent in Kellogg’s series) the mortality 
of a well-conducted operation for appendico-vesical 
fistula is very low. Of the 11 cases quoted in this 
paper appendicectomy (usually combined with suture 
of the bladder as described above) was performed 
in II cases with 100 per cent recovery. The one 
death (Goldstein’s case) did not result from 
appendicectomy, but occurred following a most 
unusual accident, as has already been discussed. 


|| 

1s an 

| out. 

using 

ition, 

rule 

th of 

final 

is be 

time % 

sence 

veeks 

eness 

esion 

f the 

been 

here- 

the 

toms 

citis, 

ded ; 


588 


THE BRITISH 


The foregoing excellent results are in marked 
contrast with those of half a century ago. In 1909, 
for example, Parham and Hume quoted 9 cases of 
appendico-vesical fistula, and of these 9, no fewer 
than 7 died. Details of the treatment given are very 
scanty, but in 5 cases (all fatal) there is no record of 
an operation having been performed. In short, 
modern surgery has completely altered the prognosis 
of what was once a very dangerous condition, and 
nowadays it may be truly said that if one has to have 
a fistula from bowel to bladder, then an appendico- 
vesical fistula is the best one to choose. 


SUMMARY 


1. A case of appendico-vesical fistula is reported. 

2. Appendico-vesical fistula is rare, about 40 
cases having been mentioned in the literature. It 
probably represents about 4-5 per cent of all vesico- 
intestinal fistule. 

3. About 4 out of every § cases occur in the 
male sex. Three-quarters of the cases occur between 
the ages of 10 and 40. The age-incidence of vesico- 
intestinal fistula in general is higher, two-thirds of 
the cases being in the 40-70 age-group. This is 
because the age-incidence of carcinoma and diverti- 
culitis of the bowel is higher than that of acute 
appendicitis. 

4. The causative lesion is usually acute appendi- 
citis, with adhesion of the distal end of the organ to 
the bladder-wall, abscess formation, and rupture 
through into the bladder. Other inflammatory 
lesions of the appendix such as tuberculosis or 
actinomycosis are only rarely the cause, and tumour 
of the appendix as a cause of the fistula has not been 
reported. A foreign body (such as a pin) in the 
appendix may assist fistula formation. Fecal urinary 
contamination occurs only in about half the cases, 
as the long thin lumen of the appendix lends itself 
to blockage after the fistula has occurred. Vesical 
calculus has been reported in about 40-50 per cent 
of the cases and is more likely to occur if a foreign 
body is present, or if fecal urinary contamination 
occurs. Prolapse of the appendiceal mucosa through 
into the bladder may occur, the cystoscopic appear- 
ances of such a prolapse being very suggestive of 
neoplasm. 

5. The symptoms of appendico-vesical fistula 
are not constant, but the main characteristics of the 
clinical pictures are : (1) Vague abdominal pains, not 
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typical of acute appendicitis, liable to be overlo: ked, 
followed by (2) Urinary symptoms, chronic uri 
infection varying in severity according to the degree 
of fecal contamination of the urine. 

6. Diagnosis depends mainly on the cystoscopic 
findings and the barium enema, but the fistula is by 
no means always seen at cystoscopy nor is it always 
visualized in a barium enema examination. 

7. The treatment is operative and consists of 
appendicectomy and suture of the bladder, which is 
usually drained by urethral catheter. If suture of 
the bladder wall is unsatisfactory for any reason, 
drainage is better effected by suprapubic catheter. 
The cavity of Retzius should always be drained. 

8. The prognosis following operation is excellent, 
and only 1 death has been recorded in a series of 11 
cases. 


has such a good prognosis. 


I would like to record my thanks to Mrs. H. K. 
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WRY MOUTH AFTER EXCISION OF THE SUBMAXILLARY GLAND 
By BERNARD H. HAND 


FROM THE DEPARTMENT OF SURGICAL STUDIES, THE MIDDLESEX HOSPITAL 


In 1951 Hayes Martin, del Valle, Ehrlich, and Cahan 
in an article on block dissection of the cervical 
lymph-glands in carcinoma, drew attention to a 
branch of the facial nerve which supplied the 
ipsilateral lower lip, namely the ramus marginalis 
mandibule. They pointed out that unless identified, 
it was liable to be cut and a deformity of the lower 
lip produced. They considered that the danger point 
was where the nerve turned upwards over the edge 
of the mandible and came to lie superficial to the 
facial vessels, and advised identification of the nerve 
at this point when making the upper flap, using the 
upper ligature on the facial vessels to retract the 
nerve upwards out of harm’s way. 

In operations on the submaxillary gland, standard 
text-books do not suggest identification of the ramus 
marginalis mandibulz, or mandibular branch of the 
facial nerve as it is more commonly known, as a 
definite step ; nor do surgeons with whom we have 
discussed the matter. From Hayes Martin’s 
experience in cervical block dissection we concluded, 
that permanent damage to this small nerve would 
occur in removal of the submaxillary gland with 
equal facility. Since reading the article it has been 
our habit to identify and preserve the nerve in 
operations on the submaxillary gland. We have, as 
yet, not performed the operation sufficiently often 
to give final results, but our early impressions are 
favourable. Our interest in the problem has been 
aroused and this article is presented to record the 
following :— 

1. The final deformity in a series of cases of 
submaxillary gland removal where no attempt to 
identify the nerve had been made. 

2. A study of the anatomy of the mandibular 
branch of the facial nerve. 


POST-OPERATIVE FOLLOW-UP 


A consecutive series of 24 patients who had 
undergone removal of the submaxillary gland for 
calculous disease more than two years previously, was 
personally examined and the records inspected. 
Any temporary weakness by this time would have 
recovered. In none had any attempt been made to 
identify the nerve, so that in all cases it was 
potentially in danger. Out of these 24 cases, 15 
were found to have a residual weakness. In none 
was anything noted with the mouth in repose, but in 
7 the weakness was noticeable on smiling and in 
8 on grimacing. Weakness immediately following 
operation was only recorded in 12 cases and in 3 of 
these complete recovery had occurred when examined 
by me. In assessing these cases I have looked for 
very minor changes; even if the nerve‘is totally 
and permanently damaged the resulting deformity is 
slight and perhaps not noticed by the patient himself 
until pointed out to him by others. It has been 
suggested that a slightly crooked smile is not un- 
attractive. In fact, none of the patients examined 
had any comment to make about their appearance ; 
nevertheless, it is clear that permanent, though mild 
and therefore partial, damage is done in an appreciable 


number of cases. The photographs show a patient 
soon after operation, firstly with the face in repose, 
and secondly smiling, revealing a typical wry 
mouth (Fig. 696). 


ANATOMICAL STUDIES 


To determine whether any operative manceuvre 
could prevent this damage, dissection of the nerve 
and submaxillary gland in 10 post-mortem subjects 
was carried out, providing 20 dissections. Simple 
line drawings were made at the time and perusal of 
these revealed the following facts :— 

1. There was considerable variation in the size 
and shape of the submaxillary glands. 

2. Bilateral asymmetry of all related structures 
was common. 

3. There was considerable variation in the 
arrangement of the posterior auricular and posterior 
and anterior facial veins, resulting in variations in the 
common facial, external, and anterior jugular trunks. 

Course of the Nerve.— 

1. Point of Emergence.—In every dissection the 
mandibular branch of the facial nerve emerged from 
the lower pole of the parotid, either from the 
anterior border near the tip, or at the tip itself. It 
was always as a separate entity from the cervical 
branch, division of the lowest trunk having taken 
place inside the gland. 

2. Nerve Communications—No communicating 
nerves were found between the mandibular and 
cervical branches. In only one dissection was any 
connexion between the mandibular and a higher 
branch found, and this was a small twig passing 
across the masseter muscle from or to the lowest 
buccal branch. 

3. Relation to the Angle of the Faw.—After 
emerging from the parotid gland the nerve comes to 
lie in close relationship with the angle of the jaw. 
In 11 specimens the nerve passed behind but very 
close to the angle ; in 4 it passed behind and below 
the angle but never separated from it by more than 
I cm. ; in 3 it passed directly over the angle ; and in 2 
it lay approximately } cm. in front of the angle. Some 
disturbance of relations inevitably occurred during 
the course of dissections and more exact measure- 
ments cannot be given. 

This variation was due to the size and shape of 
the parotid gland and the site of emergence of the 
nerve. The farther the tip of the parotid descended 
over the sternomastoid muscle and the lower the 
nerve emerged from the gland, the more posterior 
to the angle of the jaw the nerve lay. Conversely, 
when the tip of the gland was short and the nerve 
emerged from the anterior border, it passed either 
directly over the angle or in front of it. 

4. Course in the Neck.—The nerve then looped 
into the neck, the extent to which it descended 
varied, and it was noted that the farther the nerve 
lay behind the angle of the jaw the lower it descended 
into the neck ; however, it never lay more than I cm. 
below the jaw at any point. The ascending limb of 
the loop passed upwards behind, but quite close to 
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the posterior edge of the submaxillary gland to cross 
over the edge of the mandible immediately in front 
of the masseter muscle. 

5. Relation to the Facial Vessels—In every 
dissection the nerve came into direct relation to the 
facial vessels, in 5 just below the jaw, and in 15 just 
over the edge of the jaw. At this point it broke into 
two or three fine filaments. 
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A skin incision is made in a suitable skin crease. 
After division of the platysma its upper flap js 
dissected very carefully upwards off the deep fascia 
to the level of the mandible, revealing the deep 
fascia, the submaxillary gland, and facial vessels, 
The nerve is then identified, the facial vessels can 
now be doubly ligated close to the gland, and the 
upper ligature retained and pulled upwards—this 


Fic. 696.—Post-operative photographs after excision of the submaxillary gland. A, Face in repose; 8, Smiling reveals 
a typical wry mouth. 


Depth of the Nerve.—Passing through the 
parotid gland the nerve must lie deep to the deep 
fascia. After emerging from the parotid it retains 
this relationship throughout the whole of its course 
as exposed in operations on the submaxillary gland. 
The deep fascia in this region, however, is thinner 
and more areolar than other parts of the cervical 
fascia, but is definite enough, especially over the 
facial vessels, to provide protection from damage if 
dissection is carried out immediately deep to the 
platysma muscle. 


CONCLUSIONS 


These dissections show that the only fixed point 
of its course which lay within the standard operative 
field for removal of the submaxillary gland was just 
below or just on the mandible under the thin layer of 
deep fascia and superficial to the facial vessels. If 
not identified here, as advised by Hayes Martin in 
cervical block dissections, it is potentially in danger :— 

1. At the point of ligature of the facial vessels 
above the gland. 

2. If the incision is carried too deeply through the 
platysma to include the deep fascia. 

3. When dissecting on a deeper plane behind the 
submaxillary gland, particularly if the nerve has 
looped into the neck. 

Accepting the fact that the nerve is potentially in 
danger and that early identification is the only 
certain way of avoiding injury, the following technique 
for removal of the submaxillary gland is suggested. 


retracts the nerve out of the operative field. The 
rest of the operation is carried out according to 
accepted methods. 

Since this technique has been followed only a 
few cases have been treated; while temporary 
weakness has been noted, no permanent after effects 
have been encountered. 


SUMMARY 


1. Permanent weakness of the angle of the mouth 
may be produced after removal of the submaxillary 
gland ; though the resulting deformity is slight it 
could be prevented. 

2. Attention is drawn to the possible sites of 
damage to the mandibular branch of the facial nerve 
during removal of the submaxillary gland. 

3. Early identification of the nerve is the only 
certain way of avoiding injury. 

4. A simple technique is described for identifica- 
tion and preservation of the nerve. 
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RECONSTRUCTION OF ARTERIAL CIRCULATION 
By B. LAVRIC anp M. KOSAK 


SURGICAL CLINIC, LJUBLJANA, YUGOSLAVIA 


DuRING the reconstruction of the peripheral arterial 
circulation complications have often to be faced, 
when even with the application of the best operative 
technique an initial thrombosis takes place which 
can make the operation unsuccessful. 

The results of the repair of aortic coarctation are 
encouraging if the defect between the two resected 


Fic. 697.—Aortography. Spindie-form aneurysm of the 
left —— iliac artery. Abdominal aorta is enlarged and 
extended. 


Fic. 698.—A, Schematic view of the intra-operative condition. The peritoneum is displaced medially. 
aneurysm is shown lying between the bifurcation of the aorta and the branch of the h 
arterial stumps. C, Reconstruction by bridging the defect with the 


resection of the aneurysm and blind occlusion of the 
hypogastric artery. 


ends is short, so that the anastomosis can be made 
without tension. In surgery of the peripheral 
arteries often defects amounting up to 30 cm. have to 
be overcome. For this purpose we use the near-by 
vein, if the lower extremity is involved, and we use 
this venous graft by turning it in the opposite 
direction and suturing it into the correct position. 
However, the results of these operations are not 
satisfying. After the graft has been sutured into the 
correct position we have observed that even half an 
hour later the circulation through the graft gets 
slower and the pulsation into the dilatated graft less 
visible, and disappears sometimes completely. In 
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this case the operation is useless ; there is a certain 
effect only which is due to the simultaneous 
arteriectomy. 

The use of an arterial graft conserved in Gross 
solution at a temperature of 4°C. does not give 


FIG. 699. —Post-operative aortograph (early phase) showing 
the proximal anastomosis. The calibre of the artery is quite 
satisfactory. 


one hundred per cent results and is often com- 
plicated by thrombosis in the graft itself. 

Alo-plastic material seems to be better, but we 
have not used it frequently enough to be able to give 
any opinion on it. 
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CASE REPORT red 
The patient, M. M., a 48-year-old woman, was Th 
admitted to the Surgical Clinic on Sept. 18, 1953, and opé 


again on Oct. 10, with the diagnosis of aneurysm of the = 
common iliac artery. pe 

On the first admission she reported having had acute J °°" 
left otitis and pneumonia in childhood, and periostitis of = 


the mandible in 1951. Kes 

The second examination revealed dyspnoea and pains Ao 

in the left thigh. pe 

pre 

the 

the 

pa’ 

th 

m 

be 

wi 

6 

ag 

ex 

69 

co 

m 

Fic. 700.—Specimen of the resected aneurysm. T 
On EXAMINATION.— Nothing abnormal was observed 
in the internal organs. In the left hypogastrium there 
was a pulsating tumour the size of an egg. It was well 
defined, had a smooth surface, and did not move on 
palpation. A systolic murmur was heard coinciding 
with the heart-beat, and a vibration was felt over the 
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Fic. 701.-—Oscillometric findings 3 years after operation. 


In the following case the arterial defect was 
overcome in an unusual way which proved to be 
successful. 


tumour. The pulsation of the femoral and posterior 
tibial artery was normal. Blood-pressure, 130/90 ; 
urine, no albumin, no sugar; sedimentation rate, 25 ; 
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red vlood-celis, 4,300,000; hamoglobin, 80 per cent. 
The white blood-picture showed eosinophilia and lymph- 
openia. W.R., negative. Chest radiographs showed an 
emphysema of the lung, a vertical position of the heart 
with a lightly dilatated aorta, and arteriosclerosis of the 
aorta. The E.C.G. examination showed nothing abnor- 
mal. The oscillometric findings on both thighs and 
legs were normal, and the skin temperature showed no 
marked difference between the right and left side. 
Aortography with 20 c.c. of 70 per cent. Joduron was 
performed through the translumbar percutaneous ap- 
proach. It showed an aneurysm, the size of an egg, of 
the left common iliac artery (Fig. 697). 

At OPERATION (Oct. 21, under endotracheal anzs- 
thesia)—The abdominal wall was opened through a 
pararectal incision from the edge of the last rib down to 
the inguinal region. The peritoneum was displaced 
medially. The left common iliac artery was found to 
be still normal 4 cm. below the aortic bifurcation ; then it 
widened to a sausage-like shape 3 cm. in diameter and 
6 cm. long. Below this point the artery was normal 
again and divided at a point 1 cm. distally into the 
external iliac artery and the hypogastric artery (Fig 
698 A). The aneurysm was isolated and the whole 
common iliac, the external and the hypogastric arteries 
mobilized. Then resection of the aneurysm was 
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performed (Fig. 698 B). Both ends of the iliac artery were 
closed with the U-suture. Afterwards the hypogastric 
artery was resected at a point of its peripheral bifurcation, 
the proximal end was brought upward, and the terminal 
lateral anastomosis between the hypogastric artery and 
the common iliac artery was performed (Fig. 698 C). 
The anastomosis functioned perfectly at the end of the 
operation. The retroperitoneal space was drained. 
Antibiotics were applied locally and the wound was 
closed in layers. 

SPECIMEN.—This consisted of a 6 cm.-long sac with 
hard and friable walls. The intima was folded and 
easily removable from the media. The diameter of the 
sac amounted to 2 cm. (Fig. 700). 

HIsToLoGy.—Panarteritis, probably of rheumatic 
origin. The media almost disappeared and the intima 
was thickened (productive endarteritis). 

The post-operative course was uneventful. The 
patient was discharged 3 weeks after the operation with 
no disabilities. 

On examination 3 years later (Oct. 9, 1956) it 
was found that the patient was leading a normal life. 
She walked normally ; both extremities were warm, and 
pulsations of the peripheral arteries were normal. The 
wound was soundly healed ; no murmur was heard. The 
oscillometric findings were normal (Fig. 701). 


THE EFFECT OF HYPOPHYSECTOMY IN ADVANCED CARCINOMA OF THE 
BREAST 


By D. N. BARON 


READER IN CHEMICAL PATHOLOGY, THE ROYAL FREE HOSPITAL AND SCHOOL OF MEDICINE, LONDON 
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RESEARCH ASSISTANT, THE ROYAL FREE HOSPITAL AND SCHOOL OF MEDICINE, LONDON 


E. J. RADLEY SMITH 


CONSULTANT IN NEUROLOGICAL SURGERY, THE ROYAL FREE HOSPITAL, LONDON 


Despite the value of radical surgery and radiotherapy 
there remain a large number of patients with advanced 
carcinoma of the breast in need of treatment. The 
endocrine palliation of breast cancer, and the concept 
of ‘hormone dependent’ tumours, are based on two 
premises (Huggins, 1956). The first is that the cancer 
cell may not be entirely independent of endocrine 
control; and the second that the normal endocrine 
environment is sufficient to encourage the growth of 
the cancer without the need of any abnormal hormone 
secretions. Many methods of changing the endocrine 
environment have been found effective in controlling 
breast and prostatic cancer, such as odphorectomy, 
adrenalectomy, and the administration of cestrogens 
or androgens. Anterior pituitary hormones, in 
addition to those from the ovary and adrenal cortex, 
are known to be essential for physiological breast 
development. Presumably the most profound and 
prolonged alteration in body hormone pattern is the 
most likely to be therapeutically effective, and for 
this reason hypophysectomy has theoretical advan- 
tages (Table I). Luft, Olivecrona and Sjégren (1952) 
and Luft and Olivecrona (1953) first established 
hypophysectomy as a practical procedure, and their 
favourable observations were soon confirmed by 


* Working under a full-time grant from the British 
Empire Cancer Campaign. 


Pearson, Ray, Harrold, West, Li, and Maclean 
(1954). Our report is based on observations 
up to April, 1957, following the earlier report by 
Baron (1956) concerning patients treated before 
November, 1955. In addition to the clinical aspects, 
which are given in detail, it is also necessary to discuss 
the problems of hormone dependency, and of com- 
pleteness of hypophysectomy, tests of pituitary 
function, and the causes of the ultimate reactivity of 
the growth. 


Table I.—CONTRAST BETWEEN THE ENDOCRINE EFFECTS 
OF HYPOPHYSECTOMY AND ADRENALECTOMY 


Endocrine After After 
Activity Adrenalectomy 
Growth hormone Persists Absent 
Prolactin Persists Absent 
Gonadotrophins May rise Absent 
ACTH May rise Absent 
Aldosterone secretion Absent Persists 
Diabetes insipidus Absent Present 
? Accessory 
pituitary Persists Persists 
? Accessory 
adrenals Persist Atrophy 


CLINICAL MATERIAL 


We have studied the effect of pituitary ablation 
in 64 patients who have been observed for periods of 
up to 27 months. The conditions from which they 
were suffering are indicated in Table IJ. The effect 
of hypophysectomy in carcinoma of the prostate will 
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be described elsewhere. (Radley Smith, Gurling and 
Baron, 1958). 

The majority were treated for carcinoma of the 
breast, and of these 52 have undergone surgical 
hypophysectomy and 2 pituitary stalk section alone. 
In collaboration with Sir Stanford Cade another 3 
patients have had radioactive seeds inserted by the 
nasal route. Only the §2 cases subjected to surgical 
hypophysectomy will be discussed, including 1 patient 


Table II.—CONDITIONS FOR WHICH PITUITARY 
ABLATION WAS UNDERTAKEN 


Cases 
Carcinoma of the breast 57 
Carcinoma of the prostate 4 
Malignant melanoma 3 
Total 64 


who responded first to stalk section and later under- 
went hyophysectomy when her disease became 
active. All were suffering from advanced metastatic 
carcinoma of the breast, and many were in a deplorable 
condition at the time of operation, but as far as 
possible every patient thought capable of withstanding 
anzsthesia was accepted for treatment. The presence 
of pulmonary, liver, or bone-marrow metastases were 
not considered contra-indications. Their ages ranged 
from 24 to 69 years, with a mean of 53 years for 
the 52 patients under review, the age distribution 
being shown in Table III. 


Table III.—AGE DISTRIBUTION IN 52 CASES UNDERGOING 
SURGICAL HYPOPHYSECTOMY 


Total 


30-39 | 40-49 


4 | 16 21 8 §2 


Previous treatment had included radical mastec- 
tomy in 39 cases, local mastectomy in 4, and 
radiotherapy in 44 patients. Five had previously 
undergone adrenalectomy, and 3 patients were 
referred because adrenalectomy was impracticable. 

Grouped according to ovarian function, 17 (33 
per cent) were premenopausal, 21 (40 per cent) were 
postmenopausal, and 14 (27 per cent) had undergone 
either surgical or irradiation castration. The response 
to operation will be analysed in relation to these 
findings. 


PRE-OPERATIVE INVESTIGATIONS 


As a rule each patient was admitted 3 to 4 weeks 
before operation to enable an accurate clinical 
assessment to be made and laboratory investigations 
to be undertaken. In some patients this pre-operative 
period was longer and devoted to securing improve- 
ment in their general condition, but 4 patients died 
whilst awaiting hypophysectomy. 

The extensive radiological and biochemical 
investigations have previously been detailed by 
Baron (1956), and include liver function tests and 
serum and urinary calcium levels, in addition to 
those to be discussed later. Particular attention has 
been paid to the assessment of pituitary, thyroid, 
and adrenal function in order to correlate complete- 
ness or otherwise of hypophy- tomy with clinical 
response, and to discern wheti any recognizable 
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change in hormone patterns was associated with 
regression of the tumour. The detection of adrena] 
insufficiency due to metastases also indicated the 
need for larger doses of cortisone at the time of 
operation. The tests upon which we assess pituitary 
function are summarized in Table IV. It soon became 
apparent that no single investigation could be relied 
on. The results of post-operative investigations will 
be reviewed later, and detailed reports of adrenal 
and thyroid function will be published elsewhere. 
Observations on the incidence of metastases in the 
anterior pituitary have been reported by Gurling, 
Scott and Baron (1957). 


OPERATIVE TECHNIQUE 


In most cases the pituitary is approached by the 
right frontal route, operating on the left side only 
when bone or cerebral metastases make it necessary. 
A truly frontal approach is much easier than that 
along the sphenoidal ridge, which is often used for 
pituitary tumours. On the other hand a severe 
degree of hyperostosis frontalis interna is common 
in women of this age, the inner table often being so 
adherent to the dura mater near the midline that it is 
torn in raising the skull flap, and is difficult to repair. 
The lateral route avoids this, but division of the 
pituitary stalk is more difficult. Using the frontal 
approach it is possible to elevate the frontal lobe to 
obtain a good view of the optic chiasma and pituitary 
stalk behind it. It is necessary to coagulate some of 
the superior cerebral veins running from the frontal 
pole to the superior longitudinal sinus, and if many 
of them are interrupted a dangerous degree of con- 
gestion may arise. Hzmorrhage into the frontal lobe, 
or extensive softening, may follow, or result from 
undetected cerebral metastases. Sometimes the 
anterior part of the right frontal lobe has been 
resected, giving a good exposure of the pituitary 
region. When the optic chiasma and nerves are 
first exposed quite large vessels may be seen anterior 
to the chiasma, but although they may be divided 
the optic pathways do not seem to be damaged. 
There is much variation in the length of the intra- 
cranial portion of the optic nerves and in the relation 
of the optic chiasma to the jugum sphenoidale, and 
when the chiasma is prefixed there may be insufficient 
room to remove the gland. After cutting the pituitary 
stalk and incising the diaphragma sellz, the pituitary 
may occasionally be pulled out intact. Usually it is 
removed piecemeal using forceps, suction, and the 
appropriately curved Milligan tonsil dissector which 
enables the anterior portion to be scraped from 
under the clinoid processes. It may be necessary to 
remove a piece of bone between these two processes 
in some patients. We have not met severe bleeding 
from the inner wall of the cavernous sinus. As the 
gland is approached from above and in front it is the 
anterior part beneath the jugum which is most 
difficult to remove, and for this reason 5 unscreened 
radio-active gold seeds with a total activity of 15 m.c. 
are implanted with a Marsden-pattern gun. These 
198Au seeds (which emit 8 particles and y rays) are 
kept in place with fibrin plaques above and below, 
deep in the fossa, 1-5 cm. below the optic pathways. 
The risk of visual damage seems less than with 
Zenker’s fluid or after the less precise nasal implanta- 
tion of radon or '*8Au seeds. 
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HYPOPHYSECTOMY 


Anesthesia has been a difficult problem because 
of the poor general condition of many of the patients, 
and because of lung metastases pleural or pericardial 
effusions, or irradiation fibrosis. The operation has 
been facilitated by hypothermia, which we have used 
for some time. External cooling is used after giving 
chlorpromazine and promezathine, nitrous oxide and 
oxygen, with a minimal amount of thiopentone during 
the operation. We consider it to be the best means of 
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months after operation. Symptoms of diabetes 
insipidus, which are present in under half the patients, 
are relieved by pitressin snuff, }—14 gr. (15—30 units) as 
required, or pitressin tannate 0-5—1-0 ml. (2°5—§ units) 
by injection. Most need pitressin only at bed-time. 

Oral cortisone is continued and increased to 
25 mg. q.d.s. in the event of infection or accident, 
and the patient is warned of this before leaving 
hospital. Thyroid extract, 14-3 gr. (90-180 mg.) 


Table IV.—TESTS USED IN THE ASSESSMENT OF PITUITARY FUNCTION BEFORE AND AFTER HYPOPHYSECTOMY 


PirurTARY HORMONES 


TARGET ORGAN FUNCTION 


GENERAL EFFECT 


: Mammotrophic Adrenal Thyroid Carbohydrate 
Gonadotrophins Hommes Function Function Metabolism 
Urinary Urinary Urinary 17-oxo-steroid and 17- | Serum-cholesterol. | Glucose tolerance. 
gonadotrophin mammotrophic hydroxycorticoid excretion. B.M.R. Insulin — 
excretion potency Response to ACTH. Plasma 11 Todine tests sensitivity. 
(Hadfield test) 17-hydroxycorticoids. : Glucagon 
Post-operative cortisone with- sensitivity 
drawal test. _ 
Blood eosinophils 


anesthesia, and it has enabled severely ill patients to 
undergo hypophysectomy with greater safety. 


PRE- AND POST-OPERATIVE CARE 

Besides the usual pre-operative measures such as 
physiotherapy, blood transfusion, and aspiration of 
serous effusions, intramuscular cortisone is admini- 
stered according to adrenal function, as indicated 
in Table V. 


Table V.—COoRTISONE DOSAGE ADVISED AT THE TIME OF 
OPERATION 


Day —2 —t1 ° +12 +2 +3 


Adrenal Dose of Cortisone (mg.) 


function 
Normal 100 b.d.| §0b.d. | $0 b.d. | 25 b.d. 
Impaired | 100 b.d. | 100 b.d. | 200 b.d. | 100 b.d. | $0 b.d. | 25 b.d. 
Route of 
administra- 
tion 1.M. I.M. 1M. I.M. orally 


On the second or third day it is usually given by 
mouth and continued indefinitely at 37-5-50 mg. 
daily in two doses. In patients who have previously 
undergone adrenalectomy we give 0:25-0'5 mg. of 
9-«-fluorohydrocortisone by mouth daily for one 
week before and after operation, in addition to 
cortisone, obviating the need for extra salt and 
considerably simplifying electrolyte control. During 
the first 24 hours at least 1 litre of o-9 per cent NaCl 
and 2 litres of 5 per cent glucose are given intra- 
venously, with blood as required. In spite of diabetes 
insipidus with polyuria, fluid and electrolyte control 
is rarely difficult. In the event of severe hypotension, 
100 mg. of hydrocortisone is given in §00 ml. of 
saline over a period of two hours, but if there is no 
response within 30-60 minutes, a minimal quantity 
of noradrenaline is added to the infusion. We give 
phenobarbitone 3 gr. (180 mg.) intramuscularly 
towards the end of operation, repeated 4 hours later 
to those patients operated upon under hypothermia, 
in whom very little thiopentone is used. Pheno- 
barbitone 4 gr. (30 mg.) t.d.s. is continued for six 


daily, is given as soon as thyroid function tests have 
been concluded. The younger the patient the more 
thyroid appears necessary and the serum-cholesterol 
level is an aid to adequate dosage. 

We have not found it necessary to give extra 
sodium chloride by mouth or to administer deoxy- 
corticosterone acetate to patients with intact adrenals. 


POST-OPERATIVE MORBIDITY AND 
MORTALITY 


Recovery from the operation is usually as straight- 
forward as after any craniotomy, and long-term 
complications have been few. Jacksonian and general- 
ized fits can occur in the first 24 hours, but may 
not indicate serious brain damage, and in only 2 
women have fits persisted after this period. Drowsi- 
ness lasting for 2 or 3 days may be ascribed to cerebral 
cedema in some cases, but it is not unusual for the 
patient to be out of bed after a week. Visual dis- 
turbances have been rare and in only two women has 
there been a permanent impairment of the visual 
fields, a bitemporal hemianopia in one and a quad- 
rantic defect in the other. We attribute this low 
incidence in part to the use of '%Au seeds rather 
than cauterization of the empty fossa with Zenker’s 
fluid, as used by Atkins, Falconer, Hayward, and 
Maclean (1957), who observed field defects in 6 of 
their 30 cases. Loss of smell is a much more common 
disability of which we have become increasingly 
aware. It occurs in about three-quarters of our 
patients, recovers in a few weeks in some, and 
persists to a varying degree in one-half. The explana- 
tion is not clear since only the right olfactory nerve 
is divided, but it may be that traction on the contra- 
lateral olfactory nerve may damage its fibres. Loss 
of taste is rarely complained of, even in the presence 
of anosmia. 

Immediate polyuria is apparent in 80 per cent of 
patients, and urinary output rises immediately after 
operation to 3-8 litres in 24 hours, followed sometimes 
by an ‘interphase’ between the fifth and tenth days 
in which the output falls toward normal (Fig. 702). 
Ray and Pearson (1956) have suggested that a clean 
cut of the pituitary stalk is less likely to be followed 


| 
con- 
con, 
from 
the 
been 
are 5 
*rior | 
ided 
ged. | 
tion | 
and 
ient 
tary 
tary 
it is 
the 
Lich 
‘om 
to 
ses 
ing 
the 
the 
ost 
1ed | 
ese 
are 
Ww, 
ys. 
ith 
ta- 


596 


by diabetes insipidus than diathermy coagulation, 
presumably because the cut end is able to release 
anti-diuretic hormone (A.D.H.). Eventually the 
stalk remnant appears to take over the function of 
the posterior lobe, polyuria gradually subsiding in 
all but a minority after six months to a year. 

The 7 operative deaths were due to cerebral 
hemorrhage in 4 instances, in one of which un- 
diagnosed cerebral metastases were present, to 
extensive cerebral softening apparently due to venous 
thrombosis in 2 cases, and to pulmonary oedema in 
I other case. Two patients died within the first month, 
one of pulmonary insufficiency due to irradiation 
fibrosis, and another from increasing cachexia. 


CLINICAL EFFECT OF HYPOPHYSECTOMY 
To simplify the assessment of clinical response, 
numerical schemes, such as the ‘mean clinical value’ 
devised by Walpole and Patterson (1949), have been 
recommended by Atkins and his colleagues (1957). 


Table VI.—SUMMARY OF RESULTS OF OBJECTIVE ASSESS- 
MENT IN §2 WOMEN UNDERGOING HYPOPHYSECTOMY 


PERCENTAGE OF 
NUMBER | PERCENTAGE OF | 33 SURVIVING 
OF CASES TOTAL 3 MONTHS 
Cases undergoing 
hypophysectomy $2 100 
Survived three 
months ‘ 33 63 100 
Improved 42 67 
Unimproved II 21 33 


In our opinion these systems introduce their own 
fallacies and we have attempted to judge clinical 
response according to subjective and objective changes. 
Under subjective improvement we include relief of 
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bone metastases. Under arrest we have clas: ified 
those patients who have improved subjectively and 
undoubtedly had a worthwhile prolongation of life 
without significant change in physical signs oy 
X-ray appearances. Since the previously extending 
growth is held in check, we consider it justifiable 


to group such cases together with those in whom ff 


regression has occurred, as improved. This relatively 


straightforward clinical evaluation is also used by | 
Luft and Olivecrona and their colleagues (1956), and | 


by Ray and Pearson (1956), and in our experience 
there is usually no doubt about the appropriate 
classification. Improvement is often apparent a day 
or two after operation, and the majority of patients 


who respond show signs of doing so within the first } 
Fever may abate and pain disappear [ 
immediately, troublesome effusions may begin to [ 
subside, and the patient is really given a new lease 


2 or 3 weeks. 


of life. 


Since improvement may be transient in some | 
patients and slow to become manifest in others, it } 
seems wise to attempt an assessment only of those | 
surviving for three months or more after operation. } 
But it is essential to analyse the overall results in [ 
the §2 patients operated upon if we are to obtain, as it | 


were, the bedside prognosis in the unselected case, 


Of the §2 patients undergoing hypophysectomy, | 


9 (17 per cent) died within the first month ; in 7 death 
was associated with operation. There are 33 (63 per 
cent) who have survived for more than three months 
after operation in whom the effect may be fairly 
assessed. 

There was objective evidence of improvement 
in 22 (66 per cent) of the 33 three-month survivors, 
in 15 of whom the growth regressed, and in 7 of 
whom it was arrested (Table VI). Subjective improve- 
ment was noted in 76 per cent of this group. 
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FiG. 702.—Urine volume before and after hypophysectomy, showing immediate polyuria, followed by an ‘interphase’ from 


the fifth to eleventh days when the output falls, and a return to high 


pain, increase in appetite, increased feeling of well- 
being, and, for example, reduction in dyspnea 
without any clear-cut objective improvement. We 
have graded objective assessment as showing regres- 
sion, arrest, or no change. By regression we mean 
definite measurable reduction in tumour masses, 
absorption of pleural effusions or ascites, diminution 
in size of the liver, or radiological recalcification of 


urine volumes. 


Of the whole group of 52 there were therefore 
42 per cent who showed objective evidence of 
improvement three months after operation. 

Length of Survival and Duration of Remis- 
sions.—It is difficult to determine the expectation 
of life in the untreated patient, and a control series 
is lacking, but the length of survival of the failures 
who showed no improvement may be used as a 
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measure of prolongation of life in those who 
derived benefit from the operation. This, of course, 
assumes that those who failed to respond were in 
the same physical condition as those who did. The 
average length of survival after hypophysectomy in 
all 45 cases living one month or longer was 6°9 
months (s.d. + 6-4). For those showing no response 
survival averaged 3-3 months (s.d. + 2-0), compared 


Table VII.—DURATION OF SURVIVAL IN 45 PATIENTS 
SURVIVING OPERATION FOR ONE MONTH OR LONGER, 
ACCORDING TO CLINICAL RESPONSE 


SURVIVAL IN MONTHS 
EFFECT OF 
HyYPOPHYSECTOMY 
2-3 4-6 | 7-12 | 13-18] 19-24] >24 
Improved Number 25 22 16 10 4 2 
Per cent 100 88 64 40 16 8 
Unimproved Number 20 II 3 
Per cent 100 55 15 
Total Number 45 33 19 10 4 2 
Per cent 100 73 42 i 22 9 4 


with 9-8 months (s.d. + 6-7) for those with objective 
improvement. It would appear that those showing 
improvement do in fact live longer than those not 
responding, and these figures will be exceeded since 
12 patients are still alive and in remission. 
(t= 46 n=45 P<oo!) 

The average duration of objective improvement 

was 8-6 months (s.d. + 6°9) with a range of I to 24 
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local recurrence in a mastectomy scar with lymph- 
node involvement. The frequency of some of these 
lesions, and the incidence of improvement, is shown 
in Table VIII. 


Table VIII.—INCIDENCE OF METASTASES AND POST- 
OPERATIVE OBJECTIVE IMPROVEMENT in 33 PATIENTS 
SURVIVING OVER THREE MONTHS 


LIVER OR 
BONE PERITONEAL 
RECURRENCE| METASTASES | METASTASES | METASTASES 


LUNG OR 
PLEURAL 


Number of 
atients 24 19 12 9 
umber 
improved 14 6* 8 3 
Per cent 
improved 58 32 67 33 


* Excluding relief of pain alone. 


Fourteen (58 per cent) of the 24 patients with 
breast involvement improved after operation, tumour 
masses and glands sometimes disappearing completely, 
whilst ulcerated lesions became covered with epi- 
thelium within a few weeks. 

Mrs. V. P., aged 46 years, had been disabled by 
backache for three months before the diagnosis of 
mammary cancer was made. When admitted there was 
extensive ulceration of the primary breast growth and 
widespread bone and cutaneous metastases. Hypo- 
physectomy relieved the bone pain immediately ; the 


FiG. 703, 704.—Five months after hypophysectomy the extensive and ulcerated carcinoma of the left breast had become 
covered by skin epithelium and needed no dressings. 


months, that is, 1 month less than the average 
survival for the same group of patients. The terminal 
relapse often occurs with great rapidity. The 
duration of survival is indicated in Table VII. 
Details of Clinical Response.—The most 
common problem was palliation either of the in- 
operable primary breast growth, often ulcerated, or of 


breast lesion became epithelialized by the eighth week 
(Figs. 703, 704) ; skin nodules on the leg regressed, and 
bone lesions recalcified radiologically (Figs. 705, 706). 
Her improvement has lasted over one year. 


In some patients the breast lesion has healed 
satisfactorily whilst bone deposits have appeared 
unchanged in the radiographs. We have been 
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surprised by the speed with which pleural effusions 
have improved in some patients, and of the 12 with 
pleural or pulmonary metastases, 8 (66 per cent) have 
shown clear objective improvement. The X-ray 
appearances do not usually return to normal, but 
there is significant reduction in dyspnoea and the 


FIG. 705, 706.—Two months after hypophysectomy there 
was radiological evidence of recalcification of metastatic 
deposits in many bones, including the left tibia. 


effusions have needed tapping infrequently o: no 
at all. (Figs. 707, 708.) 


Mrs. D. M., aged 32 years, had undergone radicgj 
mastectomy in 1953, and in 1956 became weak and ip. 
creasingly dyspneic owing to metastases with bilateral 

leural effusions. She was extremely ill with widespread 
ymph-node involvement, deposits in the opposite breast 
and large pleural effusions needing aspiration every few 
days. Hypothermia anzsthesia was nearly abandoned 
because of her poor condition. She improved immediately 
after hypophysectomy, fever, tachycardia, and dyspnea 
abating. Since then the effusions have not been tapped, 
the lymph-nodes and breast deposits have disappeared, 
and she has gained 40 Ib. in weight. She is able to care 
for three children and undertake light part-time work 
some nine months after operation. 


Bone metastases were known to be present in 
19 of the 33 cases, but there was objective improve- 
ment, such as X-ray evidence of recalcification or 
reduction in size of a palpable lump, in only 6 (32 per 
cent). A higher proportion of those with pain 
experienced relief. 


Mrs. H. W., aged 50 years, had bilateral local mastec- 
tomies for spheroidal-celled carcinoma in 1954, followed 
by radiotherapy. A year later she was found to have 
many bone metastases, including a large palpable deposit 
in the left occiput. In July, 1955, she underwent hypo- 
physectomy with immediate relief of pain and regression 
of lymph-node metastases. The occipital metastases 
began to recalcify immediately. She remains well twenty- 
three months after operation. 


The liver and peritoneum were involved in 9 of 
this group of three-month survivors, 3 of whom had 
ascites. Improvement was noted in 3 of them, and 
in 2 it was striking, the disappearance of ascites in 
one patient being slow. 


Mrs. E. P., aged 48 years, had a radical mastectomy 
in 1948 for carcinoma of the left breast and remained well 
until 1954. She then developed a local recurrence, and 
metastases in lymph-nodes and liver. At the time of 
operation she was cachetic and jaundiced, with large 
hepatic deposits. Liver function tests showed serum- 
bilirubin 5-1 mg. per 100 ml., alkaline phosphatase 49 K.A. 
units, thymol turbidity 4:5 units, bromsulphthalein 


FIG. 707, 708.—Immediately after hypophysectomy there was rapid re-absorption of the pleural effusion as shown in the radiograph 
taken four weeks later. 
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retention at 45 minutes, 20 per cent. After 
hypophysectomy all evidence of metastases disappeared, 
liver function tests became normal, and she gained 56 Ib. 
in weight. A year later she underwent appendicectomy 
for acute appendicitis, when the liver was found to contain 
numerous flat white fibrous scars. After 18 months she 
noticed a return of malaise, the liver enlarged, she became 
very jaundiced and died within a month. 
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unlikely that patients over 60 years of age will 
improve, whereas Ray and Pearson (1956) consider 
their chance of responding to be good. In our 
experience there is no clear-cut difference in the 
proportion of successful cases at any age (Table 1X). 

It is possible that the age at operation does no 
more than reflect the menstrual status. When 


FIG. 709, 710.—This emaciated patient, who also had diabetes mellitus, gained 56 lb. in weight six months after hypophysectomy. 
Regrowth of head hair is unaffected by the operation. 


Disseminated skin lesions, pelvic masses, and 
dura mater metastases have also improved. The relief 
from pain, gain in weight, (Figs. 709, 710) and increase 
in appetite have often been striking. Malaise may 
disappear so quickly that it seems as if harmful 
humoral agents are immediately removed. There 


Table 1X.—CLINICAL RESPONSE ACCORDING TO AGE AT 
TIME OF OPERATION 


AGE IN YEARS 
TOTAL 
20-29 | 30-39 | 40-49 | S0-S9 | 60-69 

Died in under 

3 months I 2 4 8 4 19 
Improved I 2 7 8 4 22 
No response I _ 5 5 _ II 
Total 3 4 16 21 8 $2 


is no clinical differentiation to be made between these 
patients or in the lesions that respond favourably 
and those that do not. The failures, which are 
numerous and distressing, must not be férgotten. 
Influence of Age and Menstrual History.— 
As indicated in Table III, 8 (15 per cent) of our cases 
were over the age of 60 years, and 7 (13 per cent) 
were 39 years of age or less. In spite of the small 
numbers, it is of interest to determine whether age 
influences the incidence of response. According to 
Luft and Olivecrona and colleagues (1956), it is 


analysed according to menstrual history, 14 of the 
33 three-month survivors were menstruating normally, 
9 had passed the menopause, and 1o had previously 
had an artificial menopause. A higher proportion 
of premenopausal women improved after hypo- 
physectomy than was the case in the postmenopausal 
group (Table X). 


Table X.—RESPONSE IN 33 PATIENTS SURVIVING 3 MONTHS 
OR MORE, ACCORDING TO MENSTRUAL HISTORY 


ARTIFICIAL 
PREMENOPAUSAL | MENOPAUSE | POSTMENOPAUSAL 
Improved 12 3 7 
Not improved 2 7 2 
Total 14 10 9 


These findings are at variance with those of Ray 
and Pearson (1956), who found a higher incidence of 
remissions in the postmenopausal group. 

Response in relation to Previous Hormone 
Palliation.—Five patients had previously undergone 
bilateral adrenalectomy and odphorectomy, two of 
whom had improved for 12 and 18 months re- 
spectively. In none of these patients was there a 
subsequent response to hypophysectomy (Table XI). 
Ray and Pearson (1956), who have hypophysectomized 
11 adrenalectomized patients, thought that 4 derived 
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benefit from ablation of the pituitary. They con- 
cluded that it was a worthwhile procedure, particu- 
larly when the effect of adrenalectomy had been 


Of the 12 patients who were known to have im- 
proved following castration or the administration 


Table XI.—RESPONSE TO HYPOPHYSECTOMY IN RELATION 
TO PREVIOUS ENDOCRINE SURGERY 


IMPROVED AFTER 
PREVIOUS ae ADRENALECTOMY RESPONDED TO 
TREATMENT AND/OR HYPOPHYSECTOMY 
PATIENTS OO6PHORECTOMY 
Adrenalectomy 
and 
ny 5 2 ° 
Oéphorectomy 9 4 2 
Total 14 6 2 


of androgens or cestrogens, 8 (67 per cent) 
subsequently did well after hypophysectomy (Table 
XII). 


TYPE OF Goop RESPONSE Goop 3-MTH. + No RESPONSE No 3-MTH. + 
PALLIATION TO PREVIOUS RESPONSE TO TO PREVIOUS RESPONSE TO 
PALLIATION HYPOPHYSECTOMY PALLIATION HYPOPHYSECTOMY 


JOURNAL OF 


SURGERY 


give thyroid to all their patients. Adequate "yj 
studies, including thyroid uptake, urinary excretion, 
and protein-bound iodine levels, were carried out op 
40 patients. Evidence of myxcedema was obtained jp 
31 (77 per cent), and of a definite impairment of 
thyroid function in 6. In only 3 (7 per cent) did these 
tests reveal normal thyroid function. The basaj 
metabolic rate was less decisive. 

Although there was a fall in B.M.R. in 22 of the 
33 patients investigated, in only 11 did it drop below 
the normal +5 per cent to —20 per cent range of 
the Aub-duBois method. The correlation between 
131[ tests, B.M.R., serum-cholesterol levels, and 
clinical assessment of thyroid function is shown in 
Table XIII. 

The serum-cholesterol was followed in all cases, 
the normal range being 140-260 mg./10o ml. In 
24 (46 per cent) it exceeded this level and was a guide 
to the presence of myxcedema, but in 26 (50 per cent) 
the post-operative levels remained in the normal 
range. In another two the rise was very marked, yet 
did not go beyond the normal. Li and his colleagues 


(1955) considered the serum-cholesterol an unreliable | 
Table XII.—PREVIOUS RESPONSE TO ENDOCRINE PALLIATION IN RELATION TO RESPONSE TO HYPOPHYSECTOMY 
IN PATIENTS SURVIVING 3 MONTHS 


Odphorectomy 4 
Géstrogens 2 
Androgens 6 


oo" 


Total 


On the other hand, there were 11 who had 
not improved, and of these only 1 (9 per cent) 
subsequently responded to hypophysectomy. The 
patient who benefits initially from hormone therapy 
will also improve after hypophysectomy if the 
tumour is still in the ‘hormone-dependent’ phase 
at the time of operation. When relapse occurs 
during or after hormone palliation or castration, the 
effect of hypophysectomy is less predictable. 

We have found no connexion between the histo- 
logical appearance of the growth and clinical 
response. 

Post-operative Assessment of Pituitary 
Function.—In order to decide whether failure to 
respond or ultimate reactivity of the growth is due to 
the persistence or return of pituitary hormones, we 
have reviewed the results of tests of thyroid and 
adrenal function, urinary mammotrophic potency, 
and carbohydrate metabolism. 

Thyroid Function.—The abolition of thyroid- 
stimulating hormone is followed by an immediate 
reduction in thyroid activity, and in most individuals 
clinical signs of myxcedema appear between the 
third and sixth weeks after operation, particularly 
in young patients. As two-thirds of our cases have 
shown signs of myxcedema before discharge from 
hospital, and since we have endeavoured to keep our 
patients as physiologically normal as possible, thyroid 
extract is given as soon as the investigations reveal 
evidence of impaired thyroid function. Atkins and 
others (1957) apparently did not find it necessary to 


indication of thyroid insufficiency immediately after 
hypophysectomy. 


Table XIII.—COMPARISON BETWEEN DIFFERENT METHODS 
OF ESTIMATING THYROID FUNCTION AFTER 
HYPOPHYSECTOMY 


THYROID 131] Tests | B.M.R. SERUM- CLINICAL 
FUNCTION CHOLESTEROL | ASSESSMENT 
Myxeedema 31 II 24 32 
Reduced thyroid 
function present 6 II 2 9 
Euthyroid 3 II 26 II 
40 33 §2 $2 


There is reasonable correlation between thyroid 
function and other methods of determining whether 
pituitary destruction has been complete. The relation 
between post-operative thyroid function and clinical 
response is shown in Table XIV. Two patients had 
non-toxic thyroid enlargement before hypophysec- 
tomy and in both the goitre disappeared. 

Adrenal Function.—Before operation adreno- 
cortical function was found to be impaired, presum- 
ably because of metastases, in 3 patients besides 
the 5 already adrenalectomized. The increase in 
urinary 17-oxosteroids and 17-hydroxycorticoids 
after ACTH in the remainder was no different 
from that expected in patients with debilitating 
disease. 
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When 37°5 mg. or 50°0 mg. of cortisone is given 
daily, the levels of urinary 17-oxosteroids vary 
between 2°5 mg. and 8-5 mg. daily, even in the 
adrenalectomized patients, since 17-21-dihydroxy- 
corticoids are in part metabolized to 17-oxo-com- 
pounds. The value of some of the urinary steroid 
estimations are therefore limited and we have paid 
attention to the plasma 17-hydroxycorticoid levels 
during a 72-hour period of cortisone deprivation, 


Table XIV.—ASSESSMENT OF THYROID FUNCTION AFTER 
HyYPOPHYSECTOMY IN RELATION TO CLINICAL RESPONSE 
IN 33 PATIENTS SURVIVING OVER 3 MONTHS 


CLINICALLY 
No RESPONSE 


ASSESSMENT OF CLINICALLY 
THYROID FUNCTION IMPROVED 


Severely hypothyroid 20 8 
Moderately hypothyroid I I 
Euthyroid I 2 


measured by a modification of the procedure of 
Nelson and Samuels (1952) involving glucuronidase 
hydrolysis and separate estimation of free and 
conjugated fractions (Gurling, Gore, and Baron, 
1958). Plasma levels fall more rapidly than 
urinary excretion, and the results appear to be more 
clear cut. When cortisone is withdrawn the symp- 
toms and signs of adrenal insufficiency are not so 
obvious or dangerous as after adrenalectomy because 
aldosterone continues to be secreted. 


Ww) 

O 20F 

+o 

<o 8 

O04 24 . 72 

HOURS 


Fic. 711.—Cortisone-withdrawal test. If no cortisone is 
given there is a definite fall in the plasma-free 17-hydroxycor- 
ticoids after hypophysectomy. The control patient, although 
receiving a si r dose of cortisone for arthritis, showed no 
significant fall after omitting it for 72 hours. 


Within 36-48 hours there may be anorexia, lack 
of strength, and sometimes mild postural hypotension 
with a slight fall in blood-pressure, tachycardia, and 
pyrexia. In the absence of ACTH secretion, 
urinary 17-oxosteroids and 17-hydroxycorticoids fall 
to less than 2 mg. a day. If hypophysectomy is 
functionally complete, the plasma-free 17-hydroxy- 
corticoids fall progressively when cortisone is with- 
drawn, to levels of 0-3 ug./100 ml. by 72 hours 
(normal range 8-18 yg./100 ml.) (Fig. 711) Baron 
(1958). Arthritic patients given similar doses of 
cortisone, in whom the pituitary-adrenal axis is intact, 
have in our experience had normal levels of free 
17-hydroxycorticoids 72 hours after its withdrawal. 
Cortisone withdrawal tests have been carried out 
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on 22 patients, and we have found that in 2 
patients there was clinical improvement in spite 
of evidence of continued hydrocortisone secretion 
(Table XV). 

Acute adrenal insufficiency has been observed in 
two patients taking 37°5-50 mg. of cortisone daily. 
On one occasion it was preceded by excessive sweating 
in hot weather, and in the other the patient had an 
attack of diverticulitis. 


Table XV.—POST-OPERATIVE LEVELS OF PLASMA I7- 
HYDROXYCORTICOIDS AFTER CORTISONE WITHDRAWAL FOR 
72 HOURS, IN RELATION TO CLINICAL RESPONSE 


PLASMA 17- No RESPONSE 


HyYDROXYCORTICOIDS Toran 


IMPROVED 


*Zero’ levels 13 5 18 
Normal levels 2 2 4 


Differential 17-oxosteroid analyses have been 
performed on the urines of patients before and after 
hypophysectomy. Preliminary studies (Khattab, 
1956) indicate that dehydroepiandrosterone, which 
is secreted only by the adrenal cortex under the 
influence of ACTH, disappears from the urine 
after functionally complete hypophysectomy. These 
studies, and investigations of the relation of pre- 
operative 17-oxosteroid pattern to hormone depen- 
dence, as reported by Allen, Hayward, and Merivale 
(1957), are being continued with the collaboration of 
Dr. A. E. Kellie and Dr. A. P. Wade (Courtauld 
Institute). 

Carbohydrate Metabolism.—We have not found 
either the glucose-tolerance or insulin-sensitivity 
tests to be of value in assessing completeness of 
hypophysectomy. The insulin sensitivity test carried 
out 4 to § weeks after operation is usually normal when 
cortisone is administered, and after omitting cortisone 
for 3 days definite hypoglycemia has been found in 
only 3 patients, one of whom had liver metastases. 
Similarly the response to glucagon, with or without 
cortisone, has remained the same before and after 
hypophysectomy. It is apparent that the metabolic 
changes in the first few weeks after removing the 
pituitary are not comparable with those existing in 
well-established and untreated hypopituitarism. 

Three of our patients had diabetes mellitus, one 
of whom had been taking 24 units of insulin for ten 
years, and the others mild diabetes of the lipo- 
plethoric type not needing insulin. Carbohydrate 
tolerance improved in all. Insulin was discontinued 
in the first, the blood-sugar being normal when the 
daily dose of cortisone was 25 mg. or under; with 
doses of 75 mg., glycosuria reappeared and the blood- 
sugar rose. 

Urinary Mammotrophic Potency.—A complex 
interaction of endocrine secretions is necessary for 
physiological breast development. Hadfield (1956) 
has claimed that the urine of premenopausal women 
contains a mammotrophic hormone, probably pro- 
lactin. He has devised a means of assaying mammo- 
trophic potency in weanling male mice, in which 
the normally rudimentary breast is stimulated to an 
abnormal degree of duct growth and acinization. 
This test, he suggests, may be of value as a screening 
test for patients likely to respond to hypophysectomy. 
We have attempted to repeat his work, but in 25 
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women the response to hypophysectomy bore no 
relation to the presence or absence of urinary mammo- 
trophic potency, using either unprocessed urine or a 
Klinefelter-type extract. The basis of this test seems 
insecure. Bahn and Bates (1956) have recently thrown 
doubt on the fact that prolactin is ever excreted in 
human urine, and it is difficult to see how the 
relatively large amount of prolactin necessary to 
produce breast growth in certain strains of mice 
could be present in as little as 2 ml. of human urine. It 
would, however, be premature at this stage to reject 
the validity of such a potentially valuable, though 
difficult test, and further studies are in progress. 

Urinary Gonadotrophins.—Urinary gonadotrophin 
excretion has been studied in collaboration with 
Dr. Ian F. Somerville, Chelsea Hospital for Women, 
London, using the mouse uterus assay after kaolin 
extraction. Within the limits of the method the 
levels of urinary gonadotrophin showed a decline 
after operation in 29 (76 per cent) of the 38 patients 
investigated. When pre-operative levels were low, 
being 6 mouse units or less per day in 8 women 
pre-operatively, post-operative assays could be of 
no help in assessing pituitary function. On the other 
hand, levels of >384 m.u. have usually fallen to 
<6 m.u. by the third or fourth week. 

Paradoxical results were obtained in 3 cases in 
which low initial levels increased after operation. 
We have not observed a resumption of high levels of 
gonadotrophin excretion at the time of relapse. 
We do not consider that gonadotrophin assay using 
the mouse uterus method is as accurate a means of 
detecting residual pituitary function as **'I tests or 
plasma-steroid estimations. Two premenopausal 
women in whom urinary gonadotrophins were absent 
after hypophysectomy complained of hot flushes for 
up to three months after operation. 

Other Investigations.—In many patients there 
was considerable improvement in hemoglobin levels 
after operation, particularly when signs of leuco- 
erythroblastic anemia had been present. Blood 
regeneration did not appear to be deficient, and there 
was no clinical evidence in support of a pituitary 
hematinic factor. Serum-iron levels did not appear 
to change significantly. Plasma-protein levels some- 
times became normal, and in particular a rise in 
albumin and fall in «,-globulin was noted in paper 
electrophoretic studies. Hypophysectomy appeared 
to have no effect on the gastric secretion of hydro- 
chloric acid. 

Completeness of Hypophysectomy in rela- 
tion to Clinical Response.—It is uncertain to what 
extent pituitary function must be impaired in order 
to achieve the metabolic changes responsible for 
regression of the carcinoma. If it could be shown 
that total hypophysectomy, in the absence of accessory 
pituitary tissue, was necessary for regression of the 
growth, whereas the presence of anterior lobe 
remnants was associated with lack of improvement, 
the interpretation of our results would be simple. 
Such is not the case. Sheehan and Summers (1949) 
have shown that in patients with classical evidence 
of hypopituitarism anterior lobe tissue is always 
present in the fossa. These anatomical pituitary 
remnants do not appear to possess significant bio- 
logical function. Jacobsohn (1954) found that while 
pituitary transplants in the rabbit would survive when 
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grafted beneath the temporal lobe, implantatio.: in 
the midline and regrowth of hypothalamic vas< ular 
connexions were necessary before full endoc.ine 
function was restored. Are the anterior lobe remnants 
commonly found after hypophysectomy, of functional 
significance ? Gomez and Turner (1937) claimed that 
as little as 2 per cent of residual pituitary tissue was 
sufficient to enable full breast development to be 
obtained in -rats under certain conditions. Huggins 
(1956) states, “It is mow appreciated that trace 
amounts of hormones can drive cancer to such 
exuberant growth that it causes death in the host”, 
If only minimal quantities of pituitary hormones are 
necessary for continued division of the cancer cell, then 
the persistence of a few pituitary cells or a functioning 
pharyngeal pituitary (Boyd, 1956; Miiller, 1957) 
might be the cause of failure to respond, and the re- 
growth of a small amount of anterior-lobe tissue might 
be responsible for relapse. Clinical observations do not 
support this conclusion. According to Forrest, 
Peebles-Brown, Morris, and Illingworth (1956), 
the implantation of radioactive seeds never destroys 
the anterior lobe entirely, but considerable clinical 
improvement can follow incomplete destruction. We 
have observed clear-cut regression of the cancer with 
IO per cent and 25 per cent of anterior-lobe tissue in 
the fossa at autopsy. One case was considerably 
improved after operation limited to stalk section 
because of her poor general condition, but relapsed 
ten months later. An appreciable quantity of histo- 
logically normal pituitary tissue was removed at a 
second operation even though gonadotrophin and 
adrenal steroid studies did not then indicate pituitary 
function. She derived no benefit from the second 
operation, and at autopsy only a few pieces of fibrin 
debris remained in the fossa. Was reactivation of 
the tumour due to ‘hormone independence’ or to 
the persistence of the apparently functionless 
pituitary remnants ? We must, however, agree that 
existing tests of pituitary function do not appear 
capable of detecting minimal activity. 

It has also been shown that the peripheral produc- 
tion of certain hormones may be independent of 
pituitary or accepted target-organ function. Bulbrook 
and Greenwood (1957) and Greenwood and Bulbrook 
(1957) have confirmed that urinary cestrogens may 
be excreted after odphorectomy, adrenalectomy and 
odphorectomy, and after hypophysectomy, the com- 
pleteness of which was not stated. The persistence 
of pituitary remnants with basal function may only 
be relevant to relapse, or failure to respond, if pro- 
lactin or growth hormone are essential for the multi- 
plication of the cancer cell, a point as yet unproved. 


POST-MORTEM STUDIES 
ON THE PITUITARY FOSSA 


The pituitary fossa has been examined at 
autopsy in I7 patients, and an attempt has been 
made to make a rough estimate of the volume 
of anterior-lobe tissue remaining. Whole sections of 
the pituitary fossa after decalcification almost in- 
variably reveal pituitary cells when the fossa appears 
macroscopically empty. These remnants are usually 
dispersed around the capsule, particularly under the 
jugum sphenoidale, suggesting that they derive their 
blood-supply from capsular vessels not arising from 
the superior or posterior hypophysial arteries. 
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Table XVI.—RESULTS OF POST-MORTEM EXAMINATION OF THE PITUITARY FossA WITH ESTIMATION OF RESIDUAL 
ANTERIOR LOBE TISSUE IN RELATION TO ENDOCRINE ASSESSMENT AND CLINICAL RESPONSE 


A. Patients surviving over One month after Operation 


ENDOCRINE FUNCTION ESTIMATED 


Post- 
OBJECTIVE | PER CENT OF 
No, | Patent | AGE] Urinary | Prrurrary PITUITARY REMARKS 
(mMonTHS) | Thyroid | Adrenal | Gonado- RESPONSE FOUND AT 


trophins PosT-MORTEM 


I G. S. | 41 5 ° + ° Arrest <I any! naked eye. A tew | Screened 
cells adherent to capsule Au seeds 


2| E.P. | 48 18 ° ° ° Regression <§ Small nodule of anterior- | Screened 
lobe tissue Au seeds 


No Scattered collections of 
response tissue containing metas- Au seeds 
tatic cancer cells 


Large piece of anterior- 
lobe tissue with remnant 
of pituitary stalk 


Regression 


Empty naked eye. Clumps| Screened 
of cells anterior! Au seeds 
attached to capsule Non-cancer death 


Short cs Empty naked eye. Screened 
regression Scattered cells around Au seeds 
capsule 


7 R.V. | 59 1} ° ° ° No <§ Small nodule visible. Screened 
response *Au seeds 


Regression 


s D. W. | 52 2 ° ° ° No <5 Empty naked eye. Screened 
response subcapsular seeds 
cells 


9 ° ° ° Regression 20 g. of anterior pituitary 
after stalk was removed at re- 
operation 


Empty naked eye; a few 
response anterior lobe cells 
adherent to capsule 


10 M.D.| 54 5 ° + + Regression <§ Empty naked eye. Thin | Screened 
layer of cells anteriorly Au seeds 
attached to capsule 


Empty naked eye 


Screened 
Au seeds 
Non-cancer death 


—10 Small remnants visible 
eath naked eye. Early case; 
incomplete removal 


13 D.D. | $4 5 days _ _ _ a §-10 Scattered nodules visible, | Screened 
eath histologically normal Au seeds 

14 F, S$. 53 12 days Post- 5-10 One nodule visible. Screened 
operative Scattered subcapsular Au seeds 


death remains 


1s D. G. | 45 13 days _ _ _ Cancer <5 Empty naked eye. Unscreened 
death subcapsular Au seeds 
cells 


16 3. 62 17 days Cancer §-10 Visible remnants. Small | Unscreened 
death collections of cells “Au seeds 
anteriorly 


<§ naked eye. Few | Screened 
eath subcapsular clumps Au seeds 


As shown in Table XVI, patients dying withintwo women examined post mortem and who survived 
weeks of operation tend to have more pituitary hypophysectomy for at least one month, there was 
remnants than those who survive for longer periods. no more than about 5 per cent of tissue remaining, 
This may be due to the late effects of irradiation and and post-operative investigations failed to provide evi- 
impaired blood-supply, with progressive destruction dence of pituitary function. The small amount of 
of residual parenchyma. In all but two of the 11 tissue present months after operation tends to refute 
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the possibility of significant regeneration of pituitary 
tissue or reconstitution of the pituitary stalk and the 
hypophysial portal system. 

There had been clinical improvement in 7 out of 
the 11, and no response in 2, one of whom had 
previously improved after stalk section. 

Two patients were found to have about 10 per 
cent and 25 per cent of anterior pituitary tissue in 
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Table XVII.—COMPARATIVE SUMMARY OF RESPONSE IN ADVANCED BREAST CARCINOMA AS SHOWN BY 
PUBLISHED SERIES OF CASES TREATED BY HYPOPHYSECTOMY OR ADRENALECTOMY. 


Pituitary stalk section alone has been advoc.ited 
by Russell (1956). It seems probable that pitui:ary 
necrosis is in part due to infarction following inter- 
ruption of the superior hypophysial vessels when 
the stalk is cut low in its course. In our 3 cases a 
relatively large amount of pituitary tissue appears 
to have survived. Campbell and Harris (1957) have 
found: that in animals as much as one-third of the 


ADRENALECTOMY 


: Number of | Per cent 
Series es Improved 


Luft and others (1956) $2 42°3 
(all cases) 

42 $3°6 
(selected) 

Ray and Pearson (1956) 74 48-6 
(all cases) 

7 $3°3 
(selected) 

Kennedy (1956) 28 64 

(selected) 

Present series $2 42°3 
(all cases) 

33 66°6 
(selected) 


: Number of | Per cent 
Series Cases Improved 
Pyrah and Smiddy (1954) 22 45°4 
(all cases) 
21 47°6 
(selected) 
Huggins and Dao (1955) 100 38 
(all cases) 
95 40 
(selected) 
Cade (1955) $6 $471 
(all cases) 
48 46°4 
(selected) 
Taylor (1956) 60 36 
(all cases) 
Lipsett and others (1957) 70 $1°4 
(all cases) 
7 $3°7 
(selected) 


the fossa post mortem. In one, Mrs. D. E., death 
occurred a month after operation without clinical 
improvement. Gonadotrophi1s had fallen from 24- 
96 m.u. to <6 m.u., and tests of thyroid function 
were equivocal. The second, Mrs. R. M., improved 
significantly after operation, but no radioactive seeds 
were inserted as she was one of our earlier cases. 
After operation thyroid and adrenal functions were 
present though depressed, and urinary gonadotrophin 
persisted at the 6-24 m.u. level 6, 18, and 24 months 
later. After 27 months she deteriorated rapidly and 
died. At autopsy the pituitary stalk was found to be 
present, together with the left anterior portion of the 
anterior lobe, which comprised about 25 per cent 
of the normal volume. 

As already mentioned, Mrs. F. H. improved after 
stalk section, but relapsed; about 20 per cent of the 
anterior lobe had apparently survived and was 
removed at a second operation. We must conclude 
that clinical improvement can be achieved without 
total hypophysectomy. 


METHODS OF PITUITARY DESTRUCTION 


Surgical removal is at present the most effective 
means of pituitary destruction. The pituitary stalk is 
cut, the superior hypophysial arteries are interrupted, 
the bulk of the gland is removed, and radioactive 
seeds are inserted under direct vision. The acrylic 
plug recommended by Atkins and colleagues (1957), 
can also be put in place, but does not seem necessary 
in practice. Luft and Olivecrona (1955) and Ray 
and Pearson (1956) prefer to cauterize the fossa with 
Zenker’s fluid or caustic soda. With these techniques 
it should be possible to leave no more than 1-5 per 
cent of histologically recognizable pituitary tissue 
in the fossa. 


anterior lobe may survive. The operative mortality in 
stalk section and hypophysectomy appears to be the 
same. According to Luft, Olivecrona, Ikkos, Nilsson, 
and Ljunggren (1956) operative mortality after hypo- 
physectomy was 9 per cent in their series of 52 cases, 
compared with 6 per cent of 74 cases reported by 
Ray and Pearson (1956). In our series deaths attribut- 
able to, or following operation, were 7, or 13 per cent. 
Atkins and others (1957) had no deaths in 30 cases. 

The transnasal implantation of '* Au or %Y 
seeds advocated by Forrest and his colleagues 
(1956), and by Greening (1956), may be less traumatic 
but the degree of pituitary necrosis is variable. 
Young (1957) has confirmed the limited effect of 
such seeds and calculated that a minimum of 70,000 r 
of y-irradiation is necessary to destroy the paren- 
chyma. 

Lawrence and Tobias (1956) have induced 
pituitary destruction in animals and man _ using 
external irradiation with high-energy deuterons and 
report good results after treatment of 14 patients with 
breast cancer. 

No adequate long-term comparison between these 
various methods of pituitary ablation has yet been 
reported. 


CONCLUSION 


We believe that hypophysectomy is probably the 
most effective means at present available of palliating 
advanced carcinoma of the breast. - 

Although it is not yet possible to decide whether 
the degree and duration of improvement is greater 
than after adrenalectomy, the post-operative manage- 
ment of the hypophysectomized patient is less 
difficult and stress is better withstood. Atkins and 
others (1957) attempted to decide which procedure is 
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the better by careful comparison of two similar 
groups, but their method of presenting results 
precludes comparison with other series. They 
concluded that hypophysectomy appeared to 
be more effective than adrenalectomy and odphorec- 
tomy, but no statistical difference could be found. 
Luft and his colleagues (1956) recently reviewed 
the literature on hypophysectomy and collected 
reports On 197 cases, 110 of whom (56 per cent) 
were improved by operation. They considered 
that 53 per cent of their own 41 evaluated cases had 
improved. As shown in Table XVII, Ray and Pearson 
(1956), and Kennedy, French, and Peyton (1956) 
have reported much the same incidence of improve- 
ment. Our results are similar, 42 per cent of the 
whole group and 66 per cent of those surviving over 
three months having benefited. Figures concerning 
the length of remissions also agree. In a minority 
of patients the improvement lasts more than two 
years, with an average duration of about ten months, 
and exceptionally as long as three years. There is 
little reason to doubt that surgical removal of the 
tumour and radiotherapy remain the primary treat- 
ment of the early case of breast carcinoma. We suggest 
that althovgh hypophysectomy is unlikely to become 
a routine operation it has a definite place in the 
treatment of the advanced case, and in addition may 
contribute towards the elucidation of cancer metabo- 
lism and the problem of hormone dependency. 
There seems to be no way of determining before 
operation which patient will respond favourably, and 
if such a test could be devised it would be of great help. 
But so-called ‘hormone dependency’ appears to be 
too complicated a problem to permit any one test, such 
as the mammotrophin assay described by Hadfield 
(1956), the urinary calcium excretion test of Emerson 
and Jessiman (1956), or the urinary differential 
17-oxosteroid estimations suggested by Allen and 
others (1957), to give a definite answer. 

Pituitary ablation should only be considered the 
ultimate treatment for advanced carcinoma of the 
breast if prolactin, somatotrophin, or other pituitary 
fractions could always be specifically implicated in 
the progression of the disease, or when it can be 
shown to be clinically superior to all other forms of 
therapy. We are not yet able to make this claim 
with certainty, and the search for other forms of 
therapy must continue. 


SUMMARY 


1. The effect of pituitary destruction has been 
studied in 64 patients with advanced malignant 
disease, §7 of whom had cancer of the breast. Surgical 
hypophysectomy was carried out on §2 of the cases, 
2 had pituitary stalk section, and 3 radio-active seed 
implantation. 

2. Surgical hypophysectomy with the insertion of 
15 m.c. of unscreened '**Au or *°Y seeds is considered 
the best method of pituitary ablation. ‘ 

3. Of the §2 patients 42 per cent showed objective 
evidence of improvement, or 66 per cent of the 
33 who survived 3 months or more. The average 
length of remissions was 8-1 months, the longest 
being 27 months, and 12 patients are still alive. There 
appeared to be a prolongation of life from an average 
of 3:2 months for patients showing no response to an 
average of 10-1 months in those showing improvement. 
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4. Total ablation of all anterior pituitary tissue is 
rarely possible, but clinical improvement has been 
observed with between 10 and 20 per cent of tissue in 
the fossa. There is little evidence in favour of the 
regrowth of the pituitary stalk or of gland parenchyma. 
5. The results of post-operative tests of pituitary 
function have been reviewed and correlated with 
post-mortem examination of the pituitary fossa. 
6. Hypophysectomy is an effective method of 
palliating advanced metastatic cancer of the breast 
and prostate, and preferable to adrenalectomy, 
but it should not be considered a routine procedure. 
It may contribute materially to the elucidation of 
cancer metabolism and hormone dependence. The 
search for new methods of treatment must continue. 


Note: Studies on 80 cases have confirmed the 
proportion of objective remissions, and suggest a 
greater length of remission than given above. 
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SOME unusual examples of intraperitoneal bleeding 
which have been encountered recently have stimu- 
lated the authors to review all patients with this 
condition in the Oxford group of hospitals over the 
last six years (1951-1956), a total of 129 cases. We 
have excluded from consideration conditions merely 
producing blood-stained extravasations of fluid, (for 
example, acute pancreatitis and mesenteric throm- 
bosis), and included only those patients where an 
extensive collection of frank blood was found either 
at operation or post-mortem. The aetiology and 
mortality of these cases, together with the accuracy 
of pre-operative or pre-autopsy diagnosis, is shown 
in Table I. 

Of the patients in this series 87 (68 per cent) had 
bleeding of gynzcological origin (ruptured ectopic 
pregnancies or ruptured follicular cysts) and 30 
cases (23 per cent) followed trauma to spleen, liver, 
or both these organs. There were also 4 ruptured 
aortic aneurysms leaking into the peritoneal cavity 
and 2 severe post-operative hemorrhages. The 6 
remaining examples, all of unusual origin, will be 
considered in detail later. 

As regards accuracy of diagnosis, it was evident 
in nearly all cases that an intra-abdominal disaster 
had occurred. The exceptions occurred in the 8 
patients dying after splenic and/or hepatic trauma. 
All these were admitted with overwhelming and 
rapidly fatal head injuries, the abdominal lesions 
being found incidentally at autopsy, often accom- 
panied by multiple injuries elsewhere. 

The common gynecological emergencies and 
the traumatic hemorrhages uncomplicated by head 
injuries were correctly diagnosed pre-operatively in 
the majority of cases (87 per cent), as can be seen 
from Table I. Of 74 patients where this information 
was available, the general practitioners had reached 
a correct diagnosis in 50 per cent of cases, and had 
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invariably recognized the urgency of the condition 
with which they were called upon to deal. 

The single fatality in the cases of gynzcological 
origin was unusual and of interest. She was a girl of 
17 with known thrombocytopenic purpura who had 
had a splenectomy § years previously, but whose 
bleeding tendency had persisted. She died shortly 
after reaching hospital and autopsy revealed a massive 
hzmoperitoneum due to hemorrhage from a rup- 
tured follicular cyst. 

There was only 1 death among the 22 patients 
with traumatic hemoperitoneum uncomplicated by 
head injury. In this case the principal cause of 
hemorrhage was a tear of the middle colic vessels, 
but, as well as this, there were lacerations of liver, 
colon, duodenum, and kidney. 


All 4 patients with intraperitoneal rupture of | 
aortic aneurysms were undiagnosed and all died. | 


Of the 2 post-operative hemorrhages, one followed 
a pancreatectomy for carcinoma and was fatal, the 
other followed appendicectomy and the patient 
recovered after re-exploration and blood transfusion. 

The rare cases, not surprisingly, were all in- 
correctly diagnosed before surgery or autopsy and 
the mortality in this group was high, there being 
only I survivor in the 6 patients we now wish to 
consider in further detail. 


Case 1.—Spontaneous rupture of primary carcin- 
liver—laparotomy and packing of tumour 
—dea 

C. B., a male aged 68 years (R.I. 55059, P.M. 554/56), 
was admitted as an emergency under Mr. A. Elliott- 
Smith. He gave a history of 8 hours’ severe abdominal 
pain which radiated into the back and which was 
accompanied by some vomiting. In recent months he had 
had mild indigestion and loss of weight. 

On examination he was cold, sweating, and in great 
pain. T. 97°, P. 110, B.P. 140/90. The abdomen was 
rigid, uniformly tender, and silent. A diagnosis of 
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periorated peptic ulcer was made. However, laparotomy 
revealed more than 2 pints of blood in the peritoneal 
cavity and the right lobe of the liver was found to contain 
a large tumour which had ruptured through its diaphrag- 
matic surface and which was bleeding freely; no obvious 
primary growth could be detected elsewhere. The tumour 
was packed with Oxycel gauze and covered with omentum. 
Three pints of blood were transfused, but the patient 
never rallied from the operation and died the following 


day. 


Table I.—FinaL DIAGNOSIS, ACCURACY OF CLINICAL 
DIAGNOSIS AND MORTALITY IN 129 CONSECUTIVE 
PATIENTS WITH HAMOPERITONEUM I95I-6 


CORRECT 
FINAL DIAGNOSIS No. oF | DEATHS CLINICAL 
PATIENTS DIAGNOSIS 
(a) Gynecological*— 
Ruptured ectopic 
pregnancies 77 ° 70 (91 per cent) 
Ruptured follicular cysts 10 I 4 (40 per cent) 
(6) Traumatic— 
Ruptured spleens 21 4 17 (81 per cent) 
Ruptured livers 6 2 4 (66 per cent) 
Ruptured liver + spleen 2 2 ° 
Ruptured liver + middle 
colic artery I I ° 
(c) Other causes— 
Intraperitoneal rupture of 
aortic aneurysm 4 4 ° 
Post operative 2 I 2 
Unexplained at laparo- 
tomy 2 I ° 
Ruptured primary tumour 
of liver, rupture of 
stomach in hematemesis, 
bleeding retroperitoneal 
varices, and hemorrhage 
from juxtapancreatic 
vessel in hypertensive 
patient. 4 4 ° 
(one example of each). 
Total 129 20 97 (75 per cent) 
(16 per 
cent) 


* These exclude 36 unruptured ectopic pregnancies or clotted 
ene} hamatoceles and 1§ ruptured follicular cysts with little or no 
eeding. 


Fic. 712.—Case 1. A section through the liver showing the 
hemorrhagic necrotic growth on the upper surface. Many 
ell as portal vein branches 


nodules are seen, as 
plugged by tumour tissue. 
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At autopsy the liver tumour was found to be a necrotic 
and hemorrhagic growth 7 cm. in diameter (Fig. 712) 
which had invaded the portal vein. No other tumour 
was found in the body in spite of a careful search. 

Histological examination revealed an anaplastic 

cinoma with marked pleomorphism and many giant 
cells (Fig. 713). No cirrhosis was found, but, nevertheless, 
this was considered to be a liver-cell carcinoma (hepatoma). 


Comment.—Primary carcinoma of the liver is 
rare in white people. Stewart (1931) recorded an 
incidence of o-1-0-3 per cent of all necropsies; 
89 per cent of these were associated with cirrhosis of 
the liver. Schnabel (1935) encountered 1 case of 
hemorrhage from a carcinoma of the liver in 27,000 
autopsies. 

Specter and Chodoff (1950) recorded a solitary 
case of hemorrhage from a liver secondary. They 
collected 13 other examples of hemorrhage from liver 
tumours in the literature up to that time, but it is 
particularly interesting that all apart from their own 
were primary liver tumours. The rarity of hemor- 
rhage from secondary hepatic deposits is unexplained. 

Since 1950 three further reports have appeared 
(Mazingarbe, 1950; Riddell, 1952; and Roe, 1952) 
bringing the total number of examples of this condi- 
tion we have been able to trace, including our own, 
to 18. 

Case 2.—Hematemesis from gastric ulcer— 
fatal rupture of the distended stomach. 

A. S., a female aged 77 years (R.I. 210647,P.M. 477/55), 
was admitted to the Radcliffe Infirmary under Mr. A. 
Elliot-Smith with a severe hamatemesis, having already 
been given a transfusion of 10 pints of blood at another 
hospital without effect. On admission her condition was 
desperate. An intra-arterial transfusion was set up and 
nearly 6 pints of blood were given rapidly, but she failed 
to respond and died shortly after. 

At autopsy there was a large hemoperitoneum. The 
stomach, which had become distended with blood from 


Fic. 713.—Case 1. A nodule of the hepatoma surrounded by 
compressed liver 
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a vessel in the base of a chronic, posterior, benign gastric 
— had ruptured near the cardia, the tear being 3 in. 
ong. 

Comment.—aAlthough it is not unusual to find 
at operation, or even on clinical examination, that the 
stomach is distended with blood and clot in a severe 
hezmatemesis, rupture of the stomach due to over- 
distension with blood appears to be exceedingly 
rare. Bolt and Hennessy (1955) report a case similar 
to our own, a female of 55, bleeding violently from 
a gastric ulcer, whose stomach ruptured with fatal 
consequences. They also record a second case in 
which post-mortem on a woman of 74, dying after a 
hzmatemesis, revealed several tears involving mucosa 
only, without, of course, a hemoperitoneum. These 
authors could find no other examples in the literature, 
although spontaneous rupture of the stomach and 
tears due to instrumentation have been recorded. 

As regards the aetiology of rupture of the stomach 
in hematemesis, Bolt and Hennessy consider that 
three probable factors are: violent and repeated 
vomiting efforts, contractions of the stomach in an 
attempt to expel clots, and rapid replacement of 
blood. It would seem advisable, therefore, to empty 
the stomach when there is clinical evidence of its 
distension in cases of hamatemesis. 


Case 3.—Fatal hemorrhage from retroperitoneal 
varices associated with cirrhotic liver. 

J. F., a retired policeman aged 74 years (R.I. 26056, 
P.M. 515/56), was admitted under Professor L. J. Witts with 
an 8-hour history of severe central abdominal pain and re- 
peated vomiting. On examination he was profoundly 
shocked, with cold and clammy skin. The pulse rate was 
100, the temperature subnormal, and the blood-pressure 
60mm. Hg. The abdomen was distended, with generalized 
tenderness but with only slight guarding; there was no 
clinical evidence of ascites. He failed to respond to 
resuscitation measures and died shortly after admission. 

Autopsy revealed a massive hemoperitoneum. The 
liver showed coarse cirrhosis and weighed 1975 g.; the 
spleen, weighing 355 g., had a greatly thickened capsule. 
The source of the bleeding was found to be a cluster of 
varices lying in front of the right kidney, the retroperitoneal 
hematoma thus formed having ruptured into the abdo- 
minal cavity. Numerous large cesophageal varices were 
present, but these had not bled. Microscopical examina- 
tion confirmed the cirrhotic changes in the liver, which 
showed well-marked portal fibrosis and massive round-cell 
infiltration. 

Comment.—We could find no comparable case 
in the literature. Palmer and Leitch (1945) have 
recorded a fatal intraperitoneal and intrapleural 
hemorrhage from what were considered to be con- 
genital varices on the upper and lower surfaces of 
the diaphragm. Their patient, a coloured male, aged 
44 years, had a syphilitic aneurysm of the ascending 
aorta but no hepatic disease. James (1930) has 
reported a retroperitoneal hemorrhage found at 
laparotomy on a patient with cirrhosis. There was 
no intraperitoneal bleeding in this case and recovery 
followed. 

Varices, other than those in the cesophagus, are 
rarely a danger to the patient and, indeed, are bene- 
ficial in short-circuiting the portal obstruction. 
The case we record was a rare exception to the rule. 

Cases 4 and 5.—Two examples of ‘spontaneous’ 
intraperitoneal hzemorrhage. 

Case 4.—F. E., a lady aged 42 years (R.I. 1839), was 
admitted under Mr. A. Elliot-Smith with acute abdominal 
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of several hours’ duration. She was diagnose i as 
ving a perforated peptic ulcer and submitte: to 
laparotomy. This revealed an extensive haemoperitoncum 
but a careful search failed to demonstrate the source of 
bleeding, all the intra-abdominal viscera being macro. 
scopically normal. She was transfused and made a smooth 
recovery from operation. There was no clinical cardio- 
vascular abnormality, her B.P. was 120/80, and, post- 
operatively, her bleeding time and platelet count were 
checked and found to be normal. She has remained wel] 
now for 4 years. 


Case 5.—M. P., a labourer aged 35 years (R.I. 224517, 
P.M. 630/56), was admitted to hospital in a neighbouring 
town on June 17, 1956, having had a hematemesis severe 
enough to require transfusion. He gave a history of 12 
months’ indigestion but a barium meal had recently been 
carried out and showed no abnormality. Eight days after 
admission he developed a sudden severe abdominal pain, 
became shocked, and was thought to have perforated a 
peptic ulcer. At operation, however, he was found to 
have an extensive hemoperitoneum for which no cause 
could be found. 

Two further episodes of marked peritoneal irritation 
occurred 9 and 11 days after the operation and were 
treated conservatively; presumably these were further 
hemorrhages. 

At this stage he was transferred to the Radcliffe 
Infirmary under the care of Mr. D. C. Corry. On admis- 
sion he was pale and thin, with a healthy, healing 
abdominal scar but no other clinical abnormality. His 
B.P. was 130/90. A complete hematological examination, 
including platelet-count and bleeding, clotting, and pro- 
thrombin times, was normal apart from showing a mild 
iron-deficiency anemia. The stools showed large amounts 
of occult blood on repeated examinations. 

On July 16, a month after his initial hamatemesis, 
he developed acute abdominal pain, tenderness, and 
rigidity for the fourth time. The following day the 
abdomen was re-opened; again there was a hzmo- 
peritoneum present but no cause for this could be found. 

Splenectomy was performed, the spleen being macro- 
scopically and histologically normal. 

Following operation, he continued to have repeated 
attacks of severe abdominal pain. Repeated investigations 
were carried out, still without revealing any bleeding 
diathesis and, in spite of repeated transfusions, he slowly 
deteriorated, eventually dying on Sept. 11, nearly three 
months after his original admission to hospital. 

Autopsy revealed a large left subdiaphragmatic 
collection of blood and there was also blood within the 
gastro-intestinal tract. The latter was easily enough 
explained because there were two shallow duodenal ulcers 
present. Careful search, however, failed to reveal the 
source of the intraperitoneal bleeding. 


(Comment on these two patients follows the next 
case report which, itself, sheds some light on these 
examples of ‘spontaneous hemoperitoneum’.) 


Case 6.—Fatal ‘spontaneous’ intraperitoneal 
hemorrhage. No apparent cause at autopsy. 
Fortuitous discovery of site of hemorrhage on 
microscopic examination of vessels in relation to 
pancreas. 

J. Y., a chimney sweep, aged 58 years (R.I. 72307, P.M. 
192/56), was admitted to the Wingfield-Morris Ortho- 
pedic hospital under Professor Trueta for surgical treat- 
ment of severe osteo-arthritis of the right hip. Apart from 
this local condition he was a healthy man, although clinical 
examination revealed a symptomless hypertension (B.P. 
230/110). The cardiovascular system showed no other 
abnormality. 

A pseudarthrosis of the right hip was carried out and 
all progressed well until the fourth post-operative day, 
when there was a sudden onset of severe central abdominal 


rap 
abd 
24! 
and 
asl 
sou 
nea 
anc 
tior 
the 
“4 
m 
hi 
at 
m 
th 
SI 
it 
Pp 
di 
ti 
b 
Ww 
T 
r 
a 


pain accompanied by vomiting. Examination revealed a 
rapid weak ay. and a generally tender, distended 
abdomen. e following day he appeared better, but 
24 hours later there was a recurrence of pain and collapse 
and he passed into a state of irreversible shock and died. 
At autopsy the site of operation on the hip contained 
a small hematoma but was not otherwise remarkable. 
The peritoneal cavity contained a large blood-stained 
ascites, and also a large quantity of clotted blood. The 
source of this bleeding was a retroperitoneal haematoma 
near the head of the pancreas, where the clot was older 
and becoming discoloured. A careful anatomical dissec- 
tion of the region showed no gross abnormality in any of 
the named branches of the ceeliac axis or the superior 


Fic. 714.—Case 6. The ruptured artery lying in the peri- 


pancreatic connective tissue. (a) Intact wall of artery; (5) Site 
of rupture of artery; (c) Hamatoma in periarterial connective 
tissue. 


mesenteric artery as far as they ceuld be traced into the 
hzmatoma. 

Blocks of tissue were taken from the edge of the clot, 

at its apparent origin near the head of the pancreas, for 
microscopical examination and, quite by chance, one of 
these revealed the actual source of the hemorrhage, a 
small artery which had obviously ruptured (Fig. 714). 
_ The vessel showed marked aneurysmal dilation and 
its original diameter could only be surmised; it was 
perhaps 2-3 mm. Its wall was thinned and in places 
deficient, and appropriate stains showed patchy destruc- 
tion of elastic tissue (Fig. 715). The lumen was obstructed 
by a thrombus which had burst through the defective 
wall and which showed early organization. The loose 
connective tissue around the vessel contained poly- 
morphonuclear leucocytes, histiocytes and fibroblasts. 
There was some infiltration of the vessel wall with poly- 
morphonuclear leucocytes. 

The aorta, the branches of the ceeliac axis, and the 
superior mesenteric artery did not show any histological 
abnormality. 


Comment.—A number of examples have been 
reported in the literature of massive intraperitoneal 
hemorrhage without obvious visceral disease or 
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trauma. They are commonly referred to as examples 
of ‘spontaneous hemoperitoneum’ or ‘abdominal 
apoplexy’, but it seems improbable that a vessel 
can rupture in the absence of an underlying organic 
lesion (Bunch and Madden, 1941). 

In 1948, Brewer and Marcus reviewed the 
published cases of ‘intra-abdominal apoplexy’ and 
added an example of their own. They found that 
in 12 of the 28 patients studied, no definite bleeding 
point had been found; in the others several different 
vessels were implicated, including the right and left 
gastric, the superior mesenteric, gastroduodenal, 
gastro-epiploic, and middle colic arteries. 


Fic. 715.—Case 6. A 
stained for elastic tissue. 
lamina and polymorphonuclear leucocytes are 


rtion of the wall of the artery 
here is a large gap in the elastic 
infiltrating the 


It is generally agreed that the commonest single 
cause of these so-called spontaneous hemorrhages is 
arteriosclerosis, with or without hypertension. Brewer 
and Marcus found that 14 of their 28 patients were 
reported as arteriosclerotic, while Marks and 
Friedlander (1945) noted that 56 per cent of reported 
cases had hypertension or arteriosclerosis. The 
importance of these two conditions is also reflected 
in papers published more recently. Thus, Woolf 
and Thomson (1949) mention 2 patients with intra- 
peritoneal hemorrhage, both of whom showed 
marked hypertensive changes; Ross (1950) records 
the spontaneous rupture of a false aneurysm on the 
czcal branch of the ileocolic artery in a hypertensive; 
and Sherwin and Gordimer (1950) describe hemor- 
rhage into the lesser sac from arteriosclerotic 
aneurysms of the splenic artery. In this connexion 
one notes that Sherlock and Learmonth (1942) found 
that 34 of 74 examples of splenic aneurysm showed 
arteriosclerosis and that 30 of the 56 cases of ruptured 
splenic aneurysm in the literature had burst into 
the peritoneal cavity. 
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Cases in which arteriosclerosis or hypertension 
were definitely absent are quite few in number. 
Brewer and Marcus (1948) found 8 in the literature 
(6 others were doubtful) and several have been 
reported since. Woodruff (1948) records a woman of 
25 in whom an aneurysm on an omental vessel 
ruptured spontaneously; she was not hypertensive. 
Spontaneous hemoperitoneum in an otherwise normal 
girl of 2 years is described by Jurishica and Vaccaro 
(1952); neither the source nor the cause was found. 
Kazmierski and Hellman (1954) report the spon- 
taneous rupture of a lateral branch of what they 
term the ‘colic cecal’ artery in a boy of 14. 

The fact that these patients are often young 
adults or even children who are otherwise perfectly 
healthy is probably significant. It suggests that the 
hemorrhage in some cases is the result of spon- 
taneous rupture of a congenitally defective vessel 
wall, comparable with the well-known ‘berry’ 
aneurysms occurring on the cerebral vessels. That 
there is even some relationship between the two 
conditions is suggested in a paper by Nevin and 
Williams (1937), who describe 2 patients. In one 
a ruptured aneurysm on the splenic artery was 
associated with multiple aneurysms on branches of 
the circle of Willis; in the other a subarachnoid 
hemorrhage from a single ‘berry’ aneurysm on the 
circle of Willis was associated with a massive hemo- 
peritoneum of uncertain origin. 

These two conditions, arteriosclerosis and con- 
genit | vascular defects, probably explain most cases 
of abuominal apoplexy where this is not due to some 
more obvious cause. However, in patients with no 
evidence of arteriosclerosis, the diagnosis of some 
congenital vascular defect is often made on negative 
grounds. This latter situation is well shown by Case 5 
in the present series. The patient was a young man 
and was not hypertensive. At autopsy no signs of 
arteriosclerosis were found. There was no gross 
evidence of any congenital vascular abnormalities, 
nor were any revealed by histology. Both the source 
and the cause of the hemorrhage remain a mystery. 
The same is true of Case 4. This lady was also 
normotensive and at laparotomy no gross arterio- 
sclerosis was seen. There is no evidence that she had 
any congenital vascular defects; no source was found 
for the hemorrhage and she has since remained well. 

Our last patient (Case 6) is an example of the 
group in which hypertension is the apparent cause, 
although in this man arteriosclerosis was not very 
severe. In this case sections of the pancreas showed 
in one place not directly related to the hemorrhage, 
a small collection of inflammatory cells, and the 
possibility that a small localized area of acute 
pancreatitis weakened the vessel wall cannot be 
completely excluded. In the same way the bleeding 
might have been consequent on a mycotic aneurysm, 
but no likely source of an infected embolus was found. 

The most interesting, and to us instructive, 
feature of this case was the fortuitous finding of the 


actual site of the hemorrhage. In papers pub ished 
in the past, some distinction has been made be ween 
those cases in which a definite bleeding poin: was 
discovered and those in which none was found. 
This distinction is probably virtually meaningless, 
Case 6 might easily have been put, with Cases 4 and s, 
into the group with “no definite bleeding point”, 
for a careful anatomical dissection had failed to fing 
the source of bleeding. However, a block of tissue, 
taken for routine histological examination, happened 
to contain the affected artery. We suggest that the 
failure to find the bleeding point in some examples 
of ‘abdominal apoplexy’, both in the present series 
and in the literature, was not because some local focus 
did not exist, but because less good fortune attended 
the pathologist’s investigation of these cases. 


SUMMARY 


1. The aetiology of hemoperitoneum in 129 
consecutive patients is analysed and the accuracy 
of diagnosis considered. 

2. The great majority were gynzxcological (68 
per cent) or traumatic (23 per cent) in origin. 

3. Examples of a number of rare causes are 
presented and discussed. 


We would like to thank the Consultant Staff of 
the Radcliffe Infirmary and Professor Trueta, of the 
Nuffield Orthopedic Centre, for permission to publish 
the cases under their care recorded in this paper. 
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EMERGENCY RESECTION AND ANASTOMOSIS FOR PERFORATED SIGMOID 
DIVERTICULITIS 


By PETER RYAN 


HONORARY ASSISTANT SURGEON, ST. VINCENT’S HOSPITAL, MELBOURNE 


INTRODUCTION 


RESECTION is the only certain cure for diverticulitis 
once complicated by abscess, fistula, obstruction, or 
free perforation. At the time of one of these complica- 
tions most surgeons will perform a colostomy and 
excise the bowel later ; Paul-Mikulicz resection is an 
alternative. Lepére (1955) alone points out that where 
immediate resection is necessary (for “‘ gangrenous 
sigmoiditis ”) and the ends cannot be brought out, 
immediate anastomosis must logically be performed. 

Impressed with: (1) The safety of resection and 
anastomosis in several personal cases of perforated 
colon carcinoma; (2) The fact that colostomy for 
perforating diverticulitis makes two more operations 
necessary (resection and closure of the colostomy)— 
often in elderly people ; (3) The observation that 
later colectomy is sometimes made more, rather than 
less, difficult by mature adhesions and persistent 
inflammation (Lockhart-Mummery, 1938, and com- 
pare Case 6 of the present paper) ; (4) The fact that 
perforating diverticulitis is often quite localized and 
the sigmoid flexure mobile; the present author 
performed emergency resection and anastomosis in 
4 cases of perforated sigmoid diverticulitis, selected 
from 9 seen in the same 2-year period. 

These 4 patients are well and it is suggested that 
this radical treatment, where suitable, may save life 
and cure the disease in one stage. 


HISTORY 


Cruveilhier (1849) foresaw perforation: ‘“‘ On 
con¢goit que ces petites cellules muqueuses puissent 
étre irritées par la présence des matiéres fécales et 
devenir le siége d’inflammation et de perforation.” 


| Fiedler saw a perforation at post-mortem in 1868 and 


Regnier (1898) described the first case, a patient of 
Jaboulay’s. 

All 28 cases reviewed by Patel in 1911 died. By 
1940, when colostomy with or without closure of the 
perforation and drainage was usual, the mortality was 
about 60 per cent (Arnheim, 1940 ; compare Eggers, 
1931 ; Lazarus, 1933; Curran and Goodale, 1937). 
Antibacterial drugs have since reduced the number 
of deaths from peritonitis, but I suspect the overall 
mortality is still higher than that for perforated peptic 
ulcer. No considerable series has been described 
recently to my knowledge. 

Resection for chronic sigmoid diverticulitis was 
first suggested by Mayo in 1907 (Young and Young, 
1944). Treatment “is comprised in a single word— 
surgery ”’ said Telling and Gruner in 1916, referring 
to two-stage removal of the bowel. Unfortunately, 
too many of the patients died, and surgery fell out 
of favour. Even in Lockhart-Mummery’s series 
(1938) the mortality was 23 per cent and in 
Arnheim’s (1940), 21 per cent. But Lockhart- 
Mummery’s paper was of immense importance. It 
showed that the survivors of resection were cured. 
S.ortly afterwards Smithwick (1942) demonstrated 
t) at those patients not resected were not cured ; late 


follow-up after conservative management showed 
that 47-5 per cent were unwell and 12-5 per cent had 
died of the disease. When the mortality fell steeply 
following the use of antibacterial drugs (2-7 per cent, 
Pemberton, Black, and Maino, 1947; 2°6 per cent, 
Welch, Allen, and Donaldson, 1953) resection was 
properly confirmed as a safe cure for diverticulitis. 

Though a colostomy used to be made as 
a preliminary, one-stage resection and anasto- 
mosis is now thought quite safe in the absence of 
acute complications (Moore and Kirksey, 1954; 
Provenzale, 1955; Colcock, 1956; Welch and 
Rodkey, 1956). 


THE PATHOLOGICAL GROUNDS OF 
TREATMENT 


Diverticula develop gradually and inexorably 
with age, so that two-thirds of those patients over 
the age of 85 have them (Welch and others, 1953). 
Fifteen per cent of these people will suffer diverticu- 
litis (Pemberton, Black, and Maino). At any rate 
diverticula, once formed, persist; no conservative 
measure will remove them. 

The appendix can empty itself and becomes 
inflamed only if obstructed. A diverticulum cannot 
empty itself ; stagnation and inflammation can occur 
in it without obstruction. Thus an inflamed 
diverticulum may perforate while still communicat- 
ing freely with the bowel which can still empty faces 
into it and out of the perforation. Colostomy 
ag control this flow of fecal material and save 

e. 

On the other hand colostomy, though it prevents 
further filling of a diverticulum, does nothing to 
empty it (Lloyd-Davies, 1953). Diverticulitis will 
persist, and perhaps grow worse, in spite of it. 
Colostomy is no cure. Rarely, a single diverticulum 
is inflamed (Spriggs and Marxer, 1925). Usually 
several are inflamed and one ruptures. More impor- 
tant, the almost invariable peridiverticulitis obscures 
the diverticula. It does not bury them—in fact 
each sac is near the surface (Telling and Gruner) 
and may perforate free into the general peritoneal 
cavity (see Fig. 718). Perforation is perhaps more 
likely in these cases; emptying is made almost 
impossible by elongation and distortion of each 
diverticular neck in thickened subserous fat (Telling 
and Gruner). However, such a diverticulum may 
rupture first into the enveloping mesocolon and 
produce a little abscess which points through the 
mesocolon (Lazarus). To ‘close’ this secondary 
perforation is to close an abscess, and is surgically 
unsound. At the same time anaerobic cellulitis of 
the mesocolic fat may take place; this is perhaps 
Lepére’s “‘ gangrenous sigmoiditis ” (see Fig. 720). 
A colostomy, or ‘ closure of the perforation ’, would 
hardly affect the course of such an inflammation, 
once set up. 

Too often, then, local treatment of perforated 
diverticulitis (excision or closure) has no sound basis 
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and is unsafe. More than one diverticulum is 
inflamed ; the diverticula cannot be clearly defined ; 
the visible ‘ perforation’ may be merely a pointing 
mesocolic abscess ; ‘ gangrenous sigmoiditis ’ defies 
conservative local measures. 


THE INCIDENCE OF PERFORATION 


Approximately a quarter of all cases of diverticu- 
litis suffer surgical complications (Pemberton, and 
others, 1947). The figures for free perforation vary 
widely—from 1-8 per cent of all cases of diverticulitis 
in Telling and Gruner’s series to 12 per cent of the 
834 cases reviewed by Arnheim in 1940. Darling 
(1934), in Australia, described it as the most 
common complication, while it is not even men- 
tioned by Welch and Rodkey. 


MATERIAL 


From December, 1954 to December, 1956, the 
author has treated 9 cases of perforated sigmoid 
diverticulitis with general peritonitis. All were 
primarily free perforations except one in which an 
abscess had secondarily ruptured into the general 
peritoneal cavity. All were operated upon. In two 
very ill patients drainage alone was carried out ; both 
died. In one successful case the perforation was 
closed and the peritoneal cavity drained. Two 
patients recovered after drainage and transverse 
colostomy. The remaining 4 cases were success- 
fully treated by immediate sigmoid resection and 
anastomosis. 


CASE REPORTS 


Case 1.—Mrs. S. L. H., aged 73, developed spreading 
peritonitis while in hospital with incomplete bowel 
obstruction due to a known diverticulitis. She had had 
mild obstructive attacks for three years. 

At laparotomy on Dec. 22, 1954, I found a widely- 
adherent sigmoid inflammatory mass_ with free pus in 
the lower abdomen and pelvis. Transverse colostomy 


Fic. 716.—Case 3. Longitudinal section of specimen 
showing the progressive diminution in size of diverticula 
towards each end. 


and peritoneal drainage were performed. She recovered 
quickly and remained well. 

A year later the colostomy was closed (Mr. Leslie), 
but nine months afterwards severe pains recurred and 
the affected bowel was removed in two stages. She is 
now (Feb. 6, 1957) symptom-free. 


Case 2.—Mrs. K. P., aged 68, had her first attack of 
pain in the right lower abdomen four months before 
admission. She had no bowel symptoms then or now. 
One day after the second attack began her temperature 


was 100° F., her pulse-rate 120; there was local t: ader. 
ness and guarding about McBurney’s point. 

At operation on April 16, 1955, I sutured an appendix 
epiploica over a perforation in the lower sigmoid  olop. 
There was some coliform pus in the pelvis, and a drain 
was inserted there. Recovery was straightforwarc, by 
we did not see her again. 


Case 3.—Mrs. S. C. S., aged 76, had recurrent bowe] 
colic with occasional diarrhoea and bright bleeding per 
rectum for one year. She took cascara twelve hour 
before admission and immediately felt severe constan 

ain all over the abdomen. Vomiting was profuse, 
er whole abdomen was rigid and tender, her pulse- 
rate 100, and her temperature 99° F. 

Operation on Nov. 10, 1955, revealed established 
general peritonitis due to perforation of a large sigmoid 
diverticulum. I resected the diverticulous colon, 6 in, 
in all (Fig. 716), and performed end-to-end anastomosis 
without drainage. 

Recovery was uneventful. Follow-up barium enema 
on Feb. 6, 1956, showed ‘ no lesion in the colon’ (Fig, 
717). She is now (Feb. 6, 1957) symptom-free except 
for occasional slight ‘ wind pains ’. 

Case 4.—Mrrs. D. E., aged 56, was admitted in diabetic 
pre-coma (blood-sugar 1081 mg. per cent) and with 
general peritonitis so advanced that the abdomen was 
distended and showed shifting dullness. She had had 
pains in the left lower abdomen on and off for three 
months, and severe constant generalized pain with 
frequent vomiting for seven days. 

Huge doses of insulin failed to control her diabetes. 
At laparotomy on Jan. 3, 1956, I found advanced general 


Fic. 717.—Case 3. Follow-up barium enema. 


peritonitis due to perforation of a sigmoid diverticulum 
and merely drained the pelvis. She died 32 hours after 
admission. 


Case 5.—Mr. J. K., aged 72, was admitted after three 
months of intermittent bowel colic, with frequent vomiting 
and severe constant lower abdominal pain of 48-hours’ 
duration. His abdomen was generally tender and rigid, 
his pulse-rate 120, and his temperature 101° F. 

At laparotomy on Jan. 5, 1956, I found a large per- 
forated sigmoid diverticulum and foul turbid fluid free 
in the lower abdomen and pelvis. The sigmoid loop 
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(g in.) was resected (Fig. 718) and end-to-end anastomosis 

rformed. Recovery was uneventful except for a 
wound abscess. Barium enema on March 6, 1956 (Fig. 
719), showed only ‘one or two isolated diverticula ’. 
He is now (Feb. 6, 1957) symptom-free. 

Case 6.—Mr. E. S., aged 44, had no symptoms until 
colic and vomiting began ten days before admission. 
Though he passed a little faeces each day, his abdomen 


Fic. 718.—Case ;: Transverse section of specimen 
showing the diverticulum which had perforated. Though 
enveloped in thickened fat, its surface is subserosal (Telling and 
Gruner, 1916). 


began to swell. An enema on the morning of admission 
caused sudden severe pain in the left iliac fossa. His 
temperature was 100°6° F., and his pulse-rate 102. His 
abdomen was distended, rigid and silent. 

At operation on Jan. 26, 1956, I found faeces and pus 
about a lower sigmoid performation and foul turbid 
fluid all over the abdomen ; the small bowel, but not the 
colon, was distended and paralysed. Transverse colos- 
tomy and pelvic drainage were performed. 


Fic. 720.—Case 7. Specimen showing ‘ gangrenous sigmoiditis’ 
and secondary perforation of a mesocolic abscess. 


A fecal fistula at the drain site and persistent ill- 
health led to re-exploration by Mr. d’Offay on May 29, 
1956, when a mass of fistulous ileum and sigmoid (con- 
taining one diverticulum only) was removed. Later his 
colostomies were closed and he is now (Feb. 6, 1957) 
perfectly well except for occasional ‘ wind pains’. He 
has had two attacks of diarrhoea at home. 

Case 7.—Mr. C. B., aged 50, said he had had a supra- 
pubic ache and diarrhoea for five years, but colic for the 
first time during the last week. Severe abdominal pain 
had begun that afternoon. He did not vomit and his 
bowels were loose. His temperature that evening was 
100° F., pulse-rate 120; his abdomen was generally 
rig d and tender. 
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At laparotomy on Feb. 4, 1956, general peritonitis 
was found, due to perforation of a sigmoid diverticulitis 
via the mesocolon. There was foul purulent fluid 
throughout the peritoneal cavity. I resected a §-in. 
segment (Fig. 720) of sigmoid colon and performed 
end-to-end anastomosis, draining the pelvis. He re- 
covered quickly, but had an incisional hernia following 
a wound abscess. He is now (Feb. 6, 1957) quite well 


Fic. 721.—Case 7. Follow-up barium enema, 


but for occasional ‘ heaviness ’ on his right side. Barium 
enema on April 1, 1956 (Fig. 721), showed ‘ prediverticu- 
losis ’ of the descending colon. 


Case 8.—Mr. S. G., a frail man of 43, had been bed- 
ridden with ankylosing spondylitis for several years. He 
had had bowel colic on and off for two years. Thirty- 
six hours before admission he developed severe constant 
abdominal pain, with diarrhea. His abdomen was 
generally rigid, but tender only in the right iliac fossa. 
His temperature was 99° F., and his pulse-rate 94. 
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At laparotomy on March 11, 1956, I found a perfor- 
ated lower sigmoid diverticulum and purulent non-foul 
fluid free in the lower abdomen. The pelvis was drained 
but ileus persisted and he died on March 16, 1956. 


Case 9.—Mrs. A. J., aged §9, had suffered from 
constipation and a suprapubic ache for many years. On 
the morning of admission she suddenly felt severe pain 
all over the abdomen and vomited several times. Her 
temperature was 100° F. and her pulse-rate 120. Her 


FIG. 722.—Case 9. Specimen showing the free communication 
of perforated diverticulum with lumen of bowel. 


abdomen was board-like and most tender below the 
umbilicus. 

At operation on June 24, 1956, I found a sigmoid 
diverticulitis perforated via the mesocolon, resected 7 in. 
of sigmoid colon (Fig. 722) and performed end-to-end 
anastomosis. Faces and foul fluid had been free in the 
abdomen. Recovery was straightforward but for a 
wound abscess. 

Now (Feb. 6, 1957) she feels well and is much less 
constipated than before operation. She had an attack of 
colic in August, 1956, after eating leeks, and another in 
January, 1957, after eating plums. Barium enema on 
Aug. 7, 1956 (Fig. 723), showed a persistent “ local 
segment of diverticulitis in the upper pelvic colon’. 


NOTEWORTHY CLINICAL FEATURES 
OF THESE CASES 


In one patient perforation followed a purgative, 
in another an enema (see Lazarus, 1933). 

Four patients had an initial colic for hours or 
days. All 9 later suffered the severe constant pain 
of peritonitis, usually of sudden onset, but less often 
localized than in appendicitis. Only 2 complained 
of pain in the left and one of pain in the right lower 
abdomen. In the others pain was felt right across 
the lower abdomen, or was generalized. 

Two patients were constipated (Case 1, of course, 
had intestinal obstruction as well) ; 2 had diarrhcea ; 
5 had no previous or present bowel symptoms. 

Repeated vomiting was the rule, and is merely a 
characteristic of peritonitis—though uncommon, it 
should be remembered, with perforated peptic ulcer. 

Eight patients had previous attacks of pain. Four 
had previous bowel irregularity. Not so much the 
length of history as its relative unimportance to the 
patient served to rule out a diagnosis of perforated 
carcinoma. In some cases the earlier symptoms 
were only admitted at later direct questioning. 

It is interesting to analyse the pathological basis 
of symptoms in these 9 cases, and compare them with 
carcinoma. In carcinoma pain (colic) is due chiefly 
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to narrowing of the lumen, marches with | owel 
irregularity, and is uncommon without it. 

In diverticulitis, pain is due to distension (colicky 
pain) or inflammation (constant pain) of the 
diverticula themselves. Four patients had previous 
pains without bowel symptoms. In each of these 
cases there were one or few inflamed diverticula and 
little peridiverticulitis. Three patients had colicky 


FiG. 723.—Case 9. Follow-up barium enema, 


pain, in the others the pain was constant. In the 
only patient (Case 6) with no previous symptoms at 
all, only one diverticulum was found in the subse- 
quently resected sigmoid. 

Those 4 patients with previous bowel symptoms 
all had more than one inflamed diverticulum. Those 
two with the longest histories each had ‘ secondary’ 
perforation of a mesocolic abscess, indicating gross 
thickening due to peridiverticulitis. 

If any conclusion is to be drawn from these 
observations, it is that those patients with bowel 
symptoms, particularly of long duration, are those 
with the most advanced diverticulitis and peri- 
diverticulitis, and may have a type of perforation 
which cannot be dealt with by local measures. 
Resection is indicated on both counts. On the other 
hand, in those patients without bowel symptoms and 
presumably with one or few diverticula and little 
peridiverticulitis, closure of the perforation may be 
possible : whether it is a cure is open to question. 

Only in the patient (Case 1) who was already 
known to have one, was a mass felt in the abdomen. 
In only one patient was a mass—tender of course— 
felt per rectum, and only two of the others had 
definite rectal tenderness, which is surprising. 

Three patients had distended abdomens, one 
because of obstruction, two with severe advanced 


peritonitis. In the others the signs were those of | 
an early general or spreading peritonitis—widespread | 
rigidity and tenderness. In only one patient was | 
tenderness sharply localized, and then at McBurney’s 


point. 


There seem to be two fairly distinct syndromes of | 


perforated sigmoid diverticulitis—one in which there 
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are one or a few large diverticula, characterized by a 
short history of pains culminating in free perforation 
(Cases 2, 4 5, 6, 8) ; and one in which there are many 
inflamed diverticula and peridiverticulitis, charac- 
terized by a long history of bowel irregularity and 
pain culminating in perforation of a mesocolic or 
pericolic abscess (Cases 1, 3, 7, 9). The former 
syndrome is to be diagnosed from perforated appendi- 
citis and peptic ulcer, the latter from perforated 
carcinoma. 

Criteria for Resection in this Series.—In 
general, resection was performed upon those patients 
who seemed fit for it and in whom it was technically 
feasible. ‘ Fitness’ meant the absence of any other 
serious disability and a history of robust health 
before onset. ‘ Technically feasible’ meant an 
apparently localized area of diverticulitis in a mobile 
sigmoid colon. Obviously coincident intestinal 
obstruction contra-indicated resection in Case 1, and 
resection was not attempted in the 2 cases of advanced 
general peritonitis (Cases 4 and 6) with gross disten- 
sion of the small bowel. Distension, in fact, was the 
chief contra-indication to resection and anastomosis. 
The patients with diabetic coma (Case 4) and long- 
standing disabling ankylosing spondylitis (Case 8) 
were ‘unfit’. Case 2 fulfilled these criteria, but 
resection had not been considered at that time. 

Results of Resection in these Cases.—One 
patient has no symptoms thirteen months after 
operation. Two have very minor symptoms fifteen 
and twelve months after operation. One has had 
two severe attacks of colic in the past six months, 
attributed by her to certain foods. However, eight 
months after resection, she says she feels well and is 
much less constipated than before operation. On 
the other hand some diverticulitic bowel was 
apparently left in situ in her case. It seems likely 
that the minor symptoms complained of in these 
3 cases can be controlled by dietary measures 
(Welch and others, 1953). 

All patients, incidentally, recovered quickly after 
their operations though 3 had wound infections 
and one of these has an incisional hernia. 


DISCUSSION 


1. Resection.—Though all .agree that resection 
alone cures diverticulitis, opinions vary about the 
amount of bowel to be removed. Telling and 
Gruner (1916) and now Colcock (1956) have advo- 
cated removal of all diverticulum-bearing gut. 
However, Telling and Gruner point out that the site 
of election for diverticula is the sigmoid flexure and 
Guy and Werelius (1952) state the well-known truth 
that 85 per cent of those diverticula which become 
complicated are confined to the sigmoid. 

Other surgeons (Lockhart-Mummery, 1938 ; 
Smithwick, 1942; Welch and Rodkey, 1956) find 
that excision of the sigmoid loop cures the disease 
although some diverticula are left behind. . At any 
rate it seems essential to remove all the diverticulitis, 
generally 10-20 cm. of bowel. Results are poor if 
‘diverticulitic ’, as opposed to ‘ diverticulotic’, gut 
remains in situ. Apart from further complications 


of the infected diverticula, stricture may follow the 


A us. of inflamed gut in the anastomosis (Welch and 
nes of | 
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Redkey). In Smithwick’s series the average amount 
re: oved was 13°6 cm. ; in Boyden’s (1950) cm. ; 
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in the present series 16-0 cm.; and in Welch and 
Rodkey’s 20 cm. Long-term follow-up of cases 
of sigmoidectomy shows that there is no late morta- 
lity (Lockhart-Mummery; Smithwick; Boyden ; 
Lloyd-Davies ; Welch and others, 1953). It seems 
probable, therefore, that sigmoidectomy will cure 
most cases, minor symptoms afterwards being of 
little account and no danger to life. 

2. Emergency Resection.—The best reason for 
emergency resection is the unsound and uncertain 
basis of other local measures (see above). However, 
except in cases of ‘ gangrenous sigmoiditis ’, colos- 
tomy with ‘closure’ and/or drainage should save 
life. There are no statistics to prove one method 
better than the other, though in the absence of an 
anastomosis, both should be equally safe. If, after 
resection, the lower end cannot be brought out, 
there is no reason why it should not be temporarily 
closed, as in Hartmann’s operation. 

3. Emergency Resection and Anastomosis.— 
The simple objection to emergency resection and 
anastomosis is that it ought to be unsafe. One is 
anastomosing unprepared large bowel in ill patients 
suffering from general peritonitis. On the other 
hand this bald statement turns out to be less 
formidable than it sounds. Resection and anasto- 
mosis of bowel for perforated diverticulitis is no 
innovation. The first successful case was described 
by Souttar in 1914, though this was a cecal diverti- 
culum and the operation a right hemicolectomy. 

Again, as Lazarus (1933) points out, some patients 
with peritonitis and free perforation are not so ill as 
others. Perhaps this has to do with the amount of 
fecal contamination. 

In any case there seems no reason why peritonitis 
should interfere with anastomotic sutures any more 
than it does with the purse-string suture burying 
an appendix stump, or with the sutures closing a 
perforated ulcer. Of course if the peritonitis seems 
likely to be lethal of itself (gross distension and ileus, 
pockets of pus, peripheral circulatory failure) resec- 
tion and anastomosis are pointless. But an early 
peritonitis ought to get better once its source is 
completely removed. 

The safety of large bowel anastomosis depends 
particularly on intrinsic factors—absence of tension, 
proper blood-supply, non-strangulating sutures, a 
complete peritoneal coat. There is no reason why 
all these conditions should not be fulfilled at an 
emergency operation. Blood-supply in diverticulitis 
resection is in particular less endangered than in 
cancer surgery, where vessels must be tied more 
proximally. 

Most surgeons would regard the absence of 
bowel preparation as the chief objection to this 
treatment. Yet if the anastomosis is made in such a 
way that the mucosa is properly turned in, the 
important healing layer (the serosa) should not be 
affected by bowel content at all, having no contact 
with it. As to mucosal healing, the contents of 
diverticulitic gut are not abnormal unless there has 
been obstruction with excessive multiplication of 
organisms. (In carcinoma there is both ulceration 
and obstruction and quite likely an excessive abnormal 
bacterial population ; bowel preparation is theoreti- 
cally desirable in cancer surgery and in practice has 
improved results.) Indeed, the chief place of 
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anti-bacterial drugs is in control of the peritonitis. 
There is no need to ‘ sterilize’ the bowel—its con- 
tents are those to which the mucosa, itself normal, 
is accustomed. Safe anastomosis ought to be possible 
in perforated diverticulitis in the absence of obstruc- 
tion or otherwise lethal circumstances, e.g., an 
already far-advanced peritonitis. 


CONCLUSIONS 


1. Perforated diverticulitis is common and may 
be expected to become commoner in an ageing 
population. 

2. Observation in this small series suggests that 
there are two fairly distinct syndromes of perforating 
diverticulitis, one characterized by a short history 
without bowel symptoms, and one or several 
diverticula, the other by a long history of bowel 
symptoms with peridiverticulitis. 

3. Sigmoidectomy cures diverticulitis if care is 
taken to remove all ‘ diverticulitic’, as opposed to 
* diverticulotic ’, bowel. 

4. Certain cases of perforated diverticulitis 
(‘ gangrenous sigmoiditis ”) demand resection, and in 
most “ closure ’, ‘ excision ’, or drainage are theoreti- 
cally unsound. 

5. Emergency sigmoidectomy and anastomosis for 
perforating diverticulitis is safe if the patient has 
been well, the sigmoid colon is mobile, and there is 
no intestinal obstruction. It is not worth while in 
advanced general peritonitis. 

6. Thus some cases of perforated diverticulitis 
can be cured by an operation which saves life. 


SUMMARY 


The history of the management of perforated 
sigmoid diverticulitis has been described, its patho- 
logical basis re-examined, and the place of radical 
surgery in it discussed with reference to 9 cases 
operated upon by the author from 1954 to 1956. 
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PATENT VITELLO-INTESTINAL DUCT 


THE RISK OF OBSTRUCTION DUE TO PROLAPSE 
By S. F. SOUTAR, D. M. DOUGLAS, anp W. M. DENNISON 


DEPARTMENTS OF SURGERY, UNIVERSITY OF ST. ANDREWS, UNIVERSITY OF GLASGOW, DUNDEE ROYAL INFIRMARY, AND ROYAL HOSPITAL 
FOR SICK CHILDREN, GLASGOW 


COMPLICATIONS associated with vitello-intestinal 
remnants are many and varied, but the patent vitello- 
intestinal fistula is one of the rarest. This paper is 
based on experience with 4 babies with vitello- 
intestinal fistula, in whom prolapse through the 
fistula led to intestinal obstruction. We recommend 
early operation on such fistule to prevent this 
serious complication. 


EMBRYOLOGY 


The yolk-sac of the human embryo makes its 
appearance about eleven days after fertilization ; 
three weeks later, the vitello-intestinal duct which 
joins it to the primitive gut has largely shrivelled 


Me 


Fic. 724.—Case 1. Retrograde intussusception of vitello- 


intestinal duct. 


and gone, though the sac may persist for some time 
Its function in relation to the developing 
embryo is as mysterious as the brevity of its existence. 
The presence of primitive blood-cells in its walls has 
suggested that it may play some part in early hemo- 
poiesis, but it is more likely that the sac is simply 
a vestigial remnant of a primitive ancestry common 
to birds and mammals. 

The commonest form of persistence of the duct 
is the Meckel’s diverticulum whose apex lies free in 
the peritoneal cavity. It may be quite innocuous or 
it may give rise to trouble because of peptic ulcera- 
tion in heterotopic mucosa within its walls, leading 
to bleeding or perforation. 

In a second and much less common form of 
persistence of the duct, its apex opens at the 
umbilicus. As a rule the only disability is a slight 
mucous discharge, though occasional torsion of the 
duct occurs (Gross, 1953). Occasionally a bright 
red protruberance appears at the umbilicus after 
separation of the cord, the so-called entero-teratoma. 

In the 4 cases here recorded the duct underwent 
prolapse and by dragging loops of small bowel into 
it, caused intestinal obstruction and in one case 
necrosis of the gut. 


CASE REPORTS 


Case 1.—A male, full-time, child was born in the 
Maternity Department, Dundee Royal Infirmary, on 
No. 16, 1950. After a first-stage labour lasting 43 


hours, signs of fcetal distress with passage of meconium 
and cardiac irregularity had appeared. Haig Ferguson 
forceps were applied and a mid-cavity extraction per- 
formed without difficulty. The child cried at birth and 


Fic. 725.—Case 1. Detail of the anatomical disposition of 
the intussusception as exposed at operation. The lower part of 
the everted vitello-intestinal duct and the two coils of intestine 
entering into it can be seen. The ligated cord lies on the right. 


his general condition appeared satisfactory. A small 
cystic swelling was noted at the base of the umbilical 
cord and from this a red bifid structure protruded, and 
lay on the anterior abdominal wall (Fig. 724). The 
appearance was likened by a member of the nursing staff 
to the uterus and Fallopian tubes. Closer inspection 
showed a T-shaped structure some § in. in length with a 
red congested mucosal covering. ‘The fcetal end of this 
was enveloped in a thin opaque membrane, to the caudal 
surface of which was attached the umbilical cord. At 
the ends of the horizontal limbs of the T there was a 
dimple-like depression. A probe introduced into each 
revealed a lumen passing along both limbs and through 
the umbilicus. The exact nature of the lesion was not 
immediately apparent, but it was clear that there was 
prolapse of bowel through some congenital defect of the 
umbilicus, and after pre-operative preparation, operation 
was undertaken approximately 6 hours after birth. An 
elliptical incision was carried round the base of the 
extrusion close to the junction of skin and membrane 
and deepened to the peritoneum. A small vertical 
incision was then made in the membrane, which was 
reflected laterally, disclosing the presence of two parallel 
loops of bowel emerging from the peritoneal cavity and 
passing into the mucosal covered segment of the pro- 
trusion (Fig. 725). On opening the peritoneal cavity, 
proximal and distal coils of terminal ileum were seen 
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drawn up to the under aspect of the umbilicus and intus- 
suscepted through it. he junction of the membrane 
and mucosa formed a tight ring which prevented reduc- 
tion of the prolapsed bowel, but after the vertical incision 
had been carried distally through this ring and half an 
inch into the gut distal to it, it was possible to draw the 
whole protrusion into the abdominal cavity. It then 
became obvious that two intussusceptions had occurred 
through a patent vitello-intestinal duct. These were 
now reduced without difficulty and both proved viable. 


Fic. 726.—Case 2. The so-called entero-teratoma, a 
ag ee of intestinal mucosa at the umbilicus seen 1 week 
ter birth. 


Fic. 728.—Case 2. Detail of the degree of retrograde 
intussusception. A window has been taken out of the prolapsed 
vitello-intestinal duct and the two coils of bowel entering into it 
and being compressed can be seen. 


The duct was excised and the defect in the antemesenteric 
border of the bowel-wall closed with a double layer of 
catgut. A large defect was present in the mesentery of 
the small bowel. Post-operatively the child made good 
progress, and the bowel moved normally on the third day. 
He left hospital on Dec. §, 1950, having regained his 
birth-weight. 

Ten days later he was re-admitted from the postnatal 
clinic with a history of increasing abdominal distension 
and vomiting. of some twenty-four hours’ duration. 
Radiographic examination showed distension of the small 
gut with scattered fluid levels. The abdomen was re- 
opened on Dec. 16. The terminal ileum and cecum 
were found to be involved in a diffuse plastic peritonitis 
with multiple adhesions and pockets of pus lying between 
the involved coils of gut. The ileum above the site of 
obstruction was grossly distended. An ileo-transverse 


colostomy was performed to by-pass the site of obstryc. 
tion and the free pus swabbed out. Despite vicoroy 
measures to maintain fluid and electrolyte balance the 
child died the following day. Permission for a pos. 
mortem examination was not obtained. 


Case 2.—A male child, after a full-time norm 
delivery, was noticed to have a bright red protuberance 
at the umbilicus after the cord remnant had separated, 
He was seen at the surgical out-patient department x 


FiG. 727.—Case 2. Prolapse of the whole of a patent 
vitello-intestinal duct five weeks later with symptoms of 
intestinal obstruction. 


Forfar Infirmary when 1 week old. It was then noted 
that the protuberance was I in. in length, bright red in 
colour, and resembling intestinal mucosa. At its tip 
there was a small dimple from which a small amount of 
mucus was exuding (Fig. 726). A diagnosis of patent 
vitello-intestinal duct was made, but since the bowed 
motions were normal and the child was reported to hk 
thriving, it was decided to defer operation for 2-; 
months. This proved to be the wrong decision becaus: 
the child was admitted to hospital 5 weeks later with 
intestinal obstruction. Examination of the abdomen 
revealed an extraordinary state of affairs. A _ single 
barrelled loop of everted intestine with an aperture at its 
tip was protruding from the umbilicus (Fig. 727). The 
loop was dark purple in colour and measured § in. in 
length. The child’s abdomen was distended ; all feeds 
had been vomited, and no stool had been passed for 
48 hours. The eyeballs and fontanelles were retracted 
from dehydration. 

A pre-operative diagnosis of intestinal obstruction 
associated with prolapse of a patent vitello-intestinal duct 
was made and preparations for operation were proceeded 
with. The stomach was emptied by catheter, and a 
fine polythene tube was inserted into the  saphe- 
nous vein through which 100 c.c. of blood, followed 
by a slow infusion of 5 per cent dextrose in water was 
given. 

Operation was begun by incising the single barrelled 
loop and demonstrating that the condition was a retro- 

de intussusception (Fig. 728). Two loops of col- 
apsed ileum, afferent and efferent, were contained in 
the duct. The umbilicus was encircled with an incision 
through all layers, and this was extended into a right 
paramedian incision. The patent duct, together with 
its contained small bowel, was then delivered to the 
exterior via the paramedian incision. When the part 
were inspected it was apparent that the duct and the 
bowel immediately adjacent to it were so devitalized by 
strangulation that resection was necessary. After this 
was done, continuity was re-established by end-to-end 
anastomosis. To be quite certain about the patency of 
the stoma in this young baby, an éntero-anastomosis was 
carried out between efferent and afferent loops. 


The child made a satisfactory convalescence and was} 


discharged 8 weeks after operation. 


Case 3.—A male child, after a full-time, normal 
delivery, was referred to the Royal Hospital for Sick 
Children, Glasgow, at 6 days because of a heavy odour 
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from the sloughing umbilical cord and the appearance of 
herniation of the bowel. 

On examintion, the umbilical cord was thick and 
infected and protruding from its end there was a red 
mass resembling the prolapse of mucosa through a 
colostomy. There was a small central opening dis- 
charging greenish material and a few bubbles of gas. 
Since the child was in good condition he was given a 
course of chlortetracycline and kept under observation. 


A B 


Fic. 729.—Degrees of 
prolapse. C, Complete prolapse of the duct with small bowel dragged into it. 
adjacent to it. 


Ten days later he began to vomit and the prolapse of 
bowel at the umbilicus became worse until 4 cm. of 
bowel were exteriorized. A decision to operate was 
made and under general anesthesia the abdomen was 
opened through a right rectus incision. A long patent 
vitello-intestinal duct was found prolapsing through the 
umbilicus and presumably kinking the small intestine. 
The base of the diverticulum was clamped and the 
ileum closed transversely. The remains of the diverti- 
culum were everted through the umbilicus and excised. 
The child made an uneventful recovery. 


Case 4.—A male child, aged 7 days, was admitted to 
the Royal Hospital for Sick Children, Glasgow, with 
vomiting and prolapse of a reddish mass at the umbilicus, 
with some bubbles exuding when the baby cried. 

On examination at the hospital, the cord was separating 
and 1 in. of red granulating bowel with a small central 
opening was protruding from the umbilicus. The diag- 
nosis of a patent vitello-intestinal duct was made, but 
since the child was well, it was decided to treat it expect- 
antly. However, 8 days later the baby began to vomit 
and the bowels stopped moving. A further protrusion 
of the bowel occurred at the umbilicus and the decision 
to operate was made. 

Under general anesthesia, the abdomen was opened 
through a right paramedian incision. A long patent 
vitello-intestinal duct was discovered passing from the 
ileum into the umbilicus. Its base was clamped opposite 
the ileum and the latter closed transversely in two 
layers. The severed fistula was everted through the 
umbilicus and removed. The child made an uneventful 
recovery. 


DISCUSSION 


_ The principal point of interest in these 4 cases 
is the progressive eversion of the duct with the 
development of intestinal obstruction. Three pio- 
cesses may be involved in its production. 

First, raised intra-abdominal pressure during 


coughing, crying, straining, or during periods of 


rolapse of patent vitello-intestinal duct. 
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foetal distress, tend to propel the intra-abdominal 
part of the duct through the umbilicus. The 
mechanism is exactly similar to a prolapse of a 
colostomy stoma. 

The second factor is probably the muscular 
power of the gut wall itself once eversion has begun ; 
peristalsis and antiperistalsis continue the process 
of eversion until the duct is turned completely inside 


D 


Cc 


A, Simple mucosal protrusion. 8, Further stage of 
D, Prolapse of duct and coils of intestine 


out (Fig. 729 C). Once this has happened the two 
loops of ileum are dragged into the sac formed by 
the everted duct. If the process continues, a 
bicornate projection appears at the umbilicus, as in 
Case 1 (Fig. 729D). Alternatively, the condition 
may be seen before this stage is reached, when a 
single loop is present. (Fig. 729 C.) 

A third factor may be the presence of the 
obliterated vitelline vessels which pass from the duct 
across the ileum to gain attachment to the mesentery. 
As eversion and prolapse of the duct proceed, this 
fibrous cord may help to pull the ileum into the duct 
and so form the apex of an intussusception. 

When retrograde intussusception has taken place, 
resection of the duct, and if necessary the affected 
segment of bowel, is the treatment of choice. 

When a child is seen with a symptomless 
protruberance of intestinal mucosa at the umbilicus, 
what procedure should be adopted? If the intra- 
abdominal part of the duct is contracted and fibrosed, 
and only the terminal part is patent, little danger is 
to be anticipated by waiting until the child is older 
(Howard, Moss, and O’Domhniill, 1953). If, 
however, the duct remains patent throughout its 
whole extent there is a risk of simple prolapse, 
(Cases 3 and 4), leading, if the process continues, to 
intussusception and possible necrosis of the bowel. 
Because of these risks it would appear wiser to explore 
the abdomen early in all babies who show intestinal 
mucosa at the umbilicus. To resect a persistent 


vitello-intestinal duct in a healthy child is one thing ; 
it is a very different matter to resect a gangrenous 
segment of gut in an ill and dehydrated child who 
has suffered from intestinal obstruction for some 
days. 

From a study of the literature it is clear that the 
Moore and Shumaker (1952) note 


condition is rare. 
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that until 1952, 35 cases were recorded with 4 
recoveries. Aitken (1953), reporting the experience 
only of vitello-intestinal duct remnants at the Royal 
Hospital for Sick Children, Glasgow, between 1932 
and 1952, records no case of retrograde intussuscep- 
tion through the umbilicus. No examples of this 
condition are recorded in the series of one hundred 
and forty nine cases of anomalies of the vitello- 
intestinal duct described by Gross (1953). 


SUMMARY 


1. Four cases of intestinal obstruction in newborn 
children due to the prolapse of a patent vitello- 
intestinal duct are recorded. 

2. Three stages of the prolapse may be recognized. 
In the first, the duct only is everted. In the second, 
ileum is dragged into the duct, and in the third, duct 


and ileum are everted. Examples of each <f the 
3 stages are described. 

3. All cases were treated by resection of the duct. 
Three of the babies survived. 

4. The authors advocate early exploration of the 
abdomen of children with prolapse of intesting| 
mucosa at the umbilicus to prevent this scrioys 
complication. 
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278. 
CARCINOMA OF BREAST ARISING IN A FIBRO-ADENOMA . 
F 


MALIGNANT change arising in a fibro-adenoma of 
the breast is a rare event: when it occurs, it almost 
always takes the form of a sarcoma (Willis, 1953). A 
carcinoma developing in a fibro-adenoma is a histo- 
logical curiosity. Very few undisputed cases are 
reported in the literature, and probably none prior 
to 1949. The following case is therefore recorded in 
view of its rarity. 


CASE REPORT 


Mrs. A. T., aged 55, was referred to the Surgical 
Out-patient Department of St. Luke’s Hospital in May, 
1954, complaining of a swelling in her left breast. She 


Fic. 730.—Area of tumour showing pericanalicular fibro- 
adenoma. 25.) 


said the tumour had only been present for the last two 
months and she thought it had increased in size in the 
last two weeks. Her previous medical history contained 
nothing of note except that in 1952 she was treated in the 
Gynecological Department of St. Luke’s Hospital on 
account of post-menopausal hemorrhage: dilatation and 
curettage was performed, but failed to show any cause 
for this complaint. No tumour in the breast was noted at 
this time in her case history. 


On examination, a curiously shaped, lobulated 
swelling, some 4 cm. in length, was detected in the upper 
and outer quadrant of the left breast. Though the 
swelling appeared to be well defined and mobile, the 
overlying skin was adherent to it. The tumour was not 
attached to the underlying fascia or muscle and was 
easily palpable with the flat of the hand. There were no 
palpably enlarged glands in the axilla. 

A diagnosis of probable carcinoma of the breast was 


made and on June §, a simple mastectomy was performed. a 

The pathological report (see below) showed the presence P 
of a carcinoma arising in a fibro-adenoma of the breast, 
with no evidence of infiltration of the surrounding breast 
tissue. 


by 
rem 
few 
disc 
cell 
epit 
can 
can 

an 

gla 

Fic. 731.—Area with intracanalicular structure. (* §2°5.) ing 
oth 

Following the receipt of this report the question of ab 
radiotherapy was discussed. It was decided, however, tine 
that none should be given unless signs of local metastases | 
arose. 
FoLLo w-up.—The patient was seen at three-monthly In 
intervals. In January, 1955, a radiograph of chest showed bu 
no abnormality, but in April, 1956, she had a hemo- | °“ 
ptysis. Her general condition had deteriorated though } * 
there were no signs of local recurrence of the tumour. | “ 
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CARCINOMATOUS CHANGE 


A further radiograph of the chest showed evidence of 
numerous metastases, and two swellings (presumably 
metastases) were detected on the left iliac crest. Death 
occurred in May, 1956, almost two years after operation. 

Pathological Report.—‘“In the upper and outer 
quadrant of the breast there is a discrete lobulated firm 
tumour measuring 4 x 3 x 3.cm. It is bounded medially 


Fic. 732.—Cellular margin of tumour bounded (bottom left) 
by fibrous breast. (* §2°5.) 


Fic. 


in breast tumour. 
x §2°5. 


by breast tissue, and laterally by adipose tissue. The 
remaining breast is of fibrous consistency and contains a 
few small cysts. In another quadrant there is a second 
discrete fibrous nodule of 1 cm. diameter. 

“The main tumour has the general structure of a 
cellular fibro-adenoma, with clefts lined by hypertrophic 
epithelium. Although in some places the pattern is peri- 
canalicular, in the main the tumour presents an intra- 
canalicular appearance (Figs. 730, 731). One section shows 
an almost purely fibroplastic picture, with only scanty 
glands, but is sharply delineated from the tissue surround- 
ing the tumour by its greater cellularity (Fig. 732). Nine 
other sections all exhibit various stages in transition from 
a benign tumour to a carcinoma. Many areas present an 
intermediate picture, in which the glandular clefts are 
lined by cuboidal epithelium of several layers in thickness, 
and their lumina contain desquamated round cells with 
small pyknotic nuclei and foamy cytoplasm (Fig. 733). 
In these areas the hypertrophic epithelium also forms 
buds invading the fibrous tissue, but mitotic figures are 
scanty. In other fields there are both frank adeno- 
carcinoma and solid columns and trabeculae composed 
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of anaplastic spheroidal cells (Figs. 734, 735). The 
connective-tissue component of the tumour is very 
cellular and stains weakly for collagen fibres compared 
with the remaining breast tissue. There is a varying 
admixture of lymphocytes, and in places a few carcinoma 
cells infiltrate between the fibroblasts. In one area it 
is impossible to distinguish with certainty between 


$2°5.) 


Fic. 735.—Anaplastic infiltrating the strcma. 
x §2°5. 


individual elongated epithelial and stromal cells, but there 
is insufficient evidence to suggest a concomitant sarcoma- 
tous change. The tumour is surrounded by a false capsule 
of condensed fibrous breast tissue except on the lateral 
side, where it abuts on adipose tissue. In the latter region 
there are a few fat-laden cells and giant-cells of foreign- 


y type. 

“Section of the other breast nodule shows a simple 
fibro-adenoma of usual structure. Several sections taken 
from other parts of the breast all show simple fibrocystic 
hyperplasia and reveal no evidence of malignancy 
elsewhere.” 


DISCUSSION 


Four out of 302 cases of carcinoma reviewed by 
Rose (1942) were thought to have originated in fibro- 
adenomas, but are irsufficiently documented. Smith 
(1949) illustrates an intraduct carcinoma arising 
within an intracanalicular fibro-adenoma. Photo- 
micrographs of a comedo-carcinoma developing in a 
hyalinized intracanalicular fibro-adenoma are recorded 
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by Stewart (1950), who comments on its extreme 
rarity. A third case, described by Austin and Fidler 
(1953), is a focus of poorly-differentiated carcinoma 
in a hyalinized intracanalicular fibro-adenoma and 
confined within its false capsule. Hill and Miller 
(1954) report a series of ‘pure’ adenoma of breast, 
in one of which arose a carcinoma. Stout (1954) 
stated that he had not seen an example of carcinoma- 
tous change in a fibro-adenoma of the breast until 
that year. 

There are a few records of composite tumours 
which have probably developed in fibro-adenomas. 
Tudhope (1939) reported a very unusual complex 
tumour with fibro-adenomatous, carcinomatous, 
sarcomatous, osteoid, and cartilaginous areas, in 
which the sarcoma and carcinoma were probably 
formed by malignant changes in both elements of 
the fibro-adenoma. Another composite tumour 
consisting of carcinoma and osteogenic sarcoma 
recorded by Budd and Breslin (1937) may have arisen 
in an old fibro-adenoma as there was a history of 
breast tumour for twenty-eight years. A ‘carcino- 
sarcoma’ described by Cronkite, Dockerty, and 
Waugh, (1949) was thought to have originated in a 
fibro-adenoma. 

Cheatle and Cutler (1931) and Willis (1953) 
draw attention to examples of invasion of a fibro- 
adenoma by malignant cells from a neighbouring 
carcinoma, an event which could lead to a false 
opinion on the histogenesis. We have ourselves 
recently encountered such a case. This possibility 
of carcinomatous invasion of a fibro-adenoma was 
excluded by serial sections of the intervening breast 
tissue in the case described by Smith (1949), but may 
account for spurious reports in breasts which have 
been less carefully examined. 

Experimentally Selbie (1942) obtained a carcino- 
matous change in a transplantable fibro-adenoma in 
rats. A carcinoma appeared in one transplantation 
line from a spontaneous tumour found in 1934. 
Previous lines had given rise frequently to sarcomas 
‘en passage’. The carcinomatous change appeared 
first in a male animal and was irreversible, further 
examples of carcinoma and carcinoma in fibro- 
adenoma being obtained on transplantation in both 
male and female rats after long intervals. The author 
suggested that the powers of proliferation of the 
epithelium overcame the restraint of the fibrous 
component of the tumour. 
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It is noteworthy that the three previously rec )rded 
clinical cases (Smith, 1949; Stewart, 1950; Austin ang 
Fidler, 1953) all arose in old hyalinized intracan Alicy. 
lar fibro-adenomas. In the present case the con. 
nective-tissue component of the tumour was much 
more cellular, resembling that of a ‘giant tibro. 
adenoma’ or ‘cystosarcoma phyllodes’. The paren 
tumour appeared to be of recent origin, the nodule 
being first noticed by the patient two month; 
previously and not recorded in an examination two 
years earlier. Thus the tumour probably developed 
three years after menopause, an occurrence, hovw- 
ever, which is not uncommon in the cellular type of 
intracanalicular fibro-adenoma. If any comment js 
to be made on the clinical features of this case, it js 
that when the patient was first seen, considerable 
doubt was experienced as to the exact diagnosis a; 
indicated by the physical signs. This doubt would 
appear to find substantiation in the pathological 
report on the tumour. 


SUMMARY 


A case of carcinoma of the breast arising in a 
fibro-adenoma is described. The rarity of this 
condition is stressed. 


We wish to thank Professor R. A. Willis and Dr. 
F. E. Chester Williams for their kind interest and 
advice in this case, and Mr. P. Harrison for the 
photomicrographs. 


REFERENCES 


AusTIN, W. E., and Fipier, H. K. (1953), Amer. 7. clin. 
Path., 23, 688. 

J. W., and F. J. (1937), Amer. Cancer, 

» 207. 

CHEATLE, G. L., and CUTLER, M. (1931), Tumours of the 
Breast, 486. London: Edward Arnold & Co. 

Cronkite, A. E., Dockerty, M. B., and WauGu, J. M. 
(1949), Surg. Clin. N. Amer., 29, 1137. 

HI, R. P., and MILtgr, F. N. (1954), Cancer, 7, 318. 

Rose, K. (1942-3), Frankf. Z. Path., 57, 62. 

SELBIE, F. R. (1942), Brit. ¥. exp. Path., 23, 61. 

SmiTH, G. H. (1949), ¥. Path. Bact., 61, 121. 

STEWART, F. W. (1950), “Tumours of the Breast”. 
Fc. 34, 73, in Atlas of Tumor Pathology. Washington, 
D.C.: Armed Forces Institute of Pathology. 

Stout, A. P. (1954), J. Nat. med. Ass., 46, 378. 

TupbuHopre, G. R. (1939), ¥. Path. Bact., 48, 499. 

Wiis, R. A. (1953), Pathology of Tumours, 2nd ed. 
London: Butterworth. 


Secretary. 


REVIEWS OF BOOKS 


Additional Reviewers are required for French and German 
books. Such books would become the property of the Reviewer. 
Surgeons interested should communicate with the Editorial 
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TRAUMATIC GSOPHAGEAL PERFORATION 


REPORT OF THREE CASES 
By RONALD R. GILFILLAN 


SENIOR REGISTRAR, ROYAL INFIRMARY, DUNDEE 


Each of the following cases presents important 
aspects of a rather uncommon condition. The first 
may well be unique, but the other two should be 
considered in conjunction with approximately 100 
esophagoscopies performed without mishap. 


CASE REPORTS 


Case 1.—A 2-year-old female child was brought to 
the Surgical Out-patient Department of Dundee Royal 
Infirmary at § p.m. on July 11, 1956, with a somewhat 
sketchy history of having fallen from a first-floor window 
onto a flower bed. She was picked up by a neighbour 
who noticed a length of garden cane protruding from the 
collar of her dress. This was withdrawn. No resistance 
was appreciated and the few specks of blood on the 
cane were attributed to a tiny wound in the right side 
of the neck about 2 cm. above the mid-point of the 
clavicle. 

When seen at this time in the casualty department the 
child was fretful and crying, but did not seem to have 
been severely injured. The wound was quite clean and 
healthy, and undamaged muscle tissue was seen beneath. 
A.T.S. and penicillin were given, the wound was sutured, 
and the child was sent home. 

Two hours later the child was brought back to the 
hospital, having in the interim complained of pain in 
her back. On examination there was moderate surgical 
emphysema of the face, neck, and chest. Respiration 
was rapid but not laboured, and there was slight peripheral 
cyanosis. Breath-sounds were audible in the right chest 
but were appreciably fainter than those on the left. 
P.A. chest film showed a partial right pneumothorax and 
a small left pleural effusion. The overlying subcutaneous 
emphysema obscured any emphysema that might have 
been visible along the mediastinal tissue planes. 

The child was then screened, and lipiodol given by 
mouth demonstrated leakage low in the _ posterior 
mediastinum. Despite the high level of the skin wound, 
of injury to the cervical cesophagus was 
ound. 

At II p.m. a right thoracotomy was made through the 
bed of the 4th rib. The right pleural cavity was heavily 
contaminated with frothy, brown, watery fluid and the 
entire pleural surface showed marked inflammatory 
reaction. —The wound was seen to pass through the apex 
of the right pleural cavity just anterior to the right 
subclavian vein, without having damaged the right upper 
lobe, down posterolateral to the superior vena cava and 
medial to the vena azygos, excoriating but not rupturing 
the pericardium overlying the right atrium, anterior to 
the lower pulmonary vein, and apparently ending in a 
spiral tear 4-5 cm. long through all coats of the esophagus. 
Forward displacement of the cesophagus at this level 
revealed that the left pleura was likewise contaminated. 
An attempt was made to palpate the dome of the left 
diaphragm, but no lesion could be felt here. The cesopha- 
gus was sutured with a double layer of interrupted linen 
sutures and the mediastinal pleura repaired over it. An 
intercostal drain with underwater seal was inserted in the 
‘th interspace laterally and the wound was closed in 
ayers. The left pleural cavity was similarly drained at 
he conclusion of the operation. 

Antibiotic therapy was continued during the post- 
yperative period with penicillin and streptomycin. 


Complete pulmonary re-expansion was confirmed radio- 
logically. General condition appeared to improve slightly 
thereafter until some 4 hours later (approximately 
4.30 a.m.) when the blood-pressure, which had been well 
maintained, began to fall and despite resucitative measures 
the child died at 8 a.m. 

At necropsy on the following day there was no evidence 
of leakage around the cesophageal repair, but the cupola 
of the left diaphragm presented an area of bruising 
immediately subjacent to which lay a perinephric hama- 
toma attributable to a 1-cm. laceration on the upper pole 
of the left kidney. 

Comment.—Several aspects of this case seem to 
merit further comment :— 

1. The misleading appearance of normal muscle 
beneath the skin wound due to these tissues resuming 
their normal relationship to one another on withdrawal 
of the cane. 

2. During the actual screening it was noted that the 
escape of lipiodol into the peri-cesophageal areolar tissue 
was difficult to observe — indeed, had it not been that films 
were taken in addition, it is conceivable that the leak might 
have passed unnoticed altogether, since the site of the 
external wound directed attention largely to the cervical 
cesophagus. These films formed the crux of the diagnosis 
as the surgical emphysema could have resulted from 
perforation of, say, lung or trachea. 

3. The wide infected area for 6-7 hours prior to 
operation rendered the fatal outcome a foregone con- 
clusion, but it is difficult to see how this delay could 
have been obviated in view of the paucity of clinical signs 
when the child was first seen. 


Case 2.—A 69-year-old male was first seen at 2 a.m. 
on Feb. 25, 1956, having undergone cesophagoscopy at 
3 p.m. on the previous day. The examination was negative 
but moderate bleeding at the lower thoracic esophagus 
was seen on withdrawal of the instrument. He complained 
of pain in the neck and lower left chest since 7 p.m. when 
slight emphysema of the face and neck was observed. 
He was transferred from the peripheral hospital (25 miles 
distant) to Dundee Royal Infirmary. 

By this time there was gross surgical emphysema of 
the face, neck, and trunk—also extending down the arms 
as far as the wrists, and down the thighs to the knees. 
Dyspnea was marked (respiratory rate about 36 per 
minute) with peripheral cyanosis; the pulse was rapid 
and feeble. The systolic blood-pressure was 80 mm. Hg. 
The diastolic level was unobtainable. A straight P.A. film 
of the chest showed partial atelectasis of the left lower 
lobe, but further detail was obscured by the gross surgical 
emphysema. Despite the assumption that perforation 
had probably occurred low in the thorax a few cc. of 
lipiodol was given by mouth. This leaked out into the 
cervical tissues at the lever of C.6, and some tracked down 
to the base of the left pleural cavity. 

Operation was performed at 4 a.m. A transverse 
cervical incision was made, the infrahyoid muscles on the 
left divided, and the left sternomastoid displaced pos- 
teriorly. The areolar tissue around the left lobe of the 
thyroid and lateral aspect of the cesophagus showed a 
dirty dark-brown discoloration. The tear was located in 
the posterior wall of the cervical cesophagus at the level of 
the intervertebral disk between C.6 and C.7, where 
osteophytic lipping of marked degree was observed. 
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Repair was effected with a single layer of interrupted silk 
(in view of the patient’s poor general condition, the second 
layer was omitted,) and the wound was closed in layers 
with a tube drain to the site of repair. 

Post-operative film on the following day showed 
persistence of the left lower lobar collapse. This responded 
to bronchoscopic aspiration under local anesthesia. The 
patient’s general condition improved until the seventh 
day when a profuse purulent discharge issued from the 
site of the drainage tube (removed fourth day). This was 
replaced and the patient was fed by a Ryle tube for the 
ensuing 7 days. 

A chest film on the fourteenth day revealed a fluid 
level at the left 6th rib posteriorly. Axpiration produced 
foul-smelling thick yellow pus. This posterior empyema 
was finally drained by rib resection on the twenty-first 
day following inadequate control by intercostal catheter 
drainage. A fortnight later the sinus had healed and chest 
films were satisfactory. 

On May 4 a further lipiodol swallow showed a para- 
cesophageal cavity at the level of the previous repair. 
As it seemed that spontaneous closure of the fistula was 
unlikely or, at best, would take some considerable time, 
operative closure was undertaken on May 29. 

The previous scar was re-opened and the dissection 
carried down around the sinus track, which was excised 
together with the para-cesophageal pouch. This consisted 
of fibrous tissue only. The edges of the opening into the 
cesophagus were freshened and a double layer interrupted 
silk repair was performed. The wound was then closed in 
layers and drainage was effected through a separate stab 
wound in Burns’ space. 

Thereafter convalescence was uneventful. When seen 
as an out-patient on Aug. § the chest film showed only 
residual basal pleural thickening: he felt well, had regained 
his normal weight, and deglutition was normal. 

Comment.—The following points of interest 
emerge :— 

1. Perforation of the thoracic esophagus seemed 
certain, and the general condition of the patient so poor 
that a lipiodol swallow was given with some diffidence. 
The value of this examination cannot be emphasized too 
strongly as thoracotomy would not have given access to 
the lesion. 

2. In view of the spread of lipiodol to the left pleura, 
subsequent rib resection could have been avoided had 
intercostal drainage been established at least on the first 
post-operative day. 

3. The initial repair was probably inadequate and 
this was the precipitating factor in the breakdown of 
the wound on the seventh day, although subsequent 
investigation revealed that solid food had been admini- 
stered inadvertently. 

4. The ease with which the cervical esophagus had 
been perforated by pressure between the instrument and 
the osteophyte at C.6, 7 is a further example of this real 
hazard during the examination in elderly persons 
(Goligher, 1948; Franklin, 1948; and Kettel, 1948). 

5. The second operation was much easier than had 
been anticipated, and seems amply justified in respect of 
a reduced convalescence. 


Case 3.—An 86-year-old female was seen on Jan. 18, 
1957, with a history of increasing dysphagia for some 
two months. Only small quantities of fluid could be taken 
very slowly. Barium meal, performed one week previ- 
ously, had demonstrated an cesophageal diverticulum 
of ‘traction’ type just below the aortic arch, without hold- 
up at this point, and an ulcer on the lesser curvature of 
the stomach close to the cardia. In view of her distress, 
cesophagoscopy was performed with the object of 
inserting a Souttar tube. 

The cesophagus was full of inspissated barium and 
fermented food. When this had been partly cleared the 
anterior wall about the middle third was cedematous and 
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congested. No pouch could be seen. Two biopsies vere 
taken at this site. The lower half of the viscus sh: weg 
marked cesophagitis, and at 38 cm. a tight stricture was 
appreciated. As adequate bouginage was not feasible, 
a further blind biopsy was taken and the instrument 
withdrawn. The presumptive diagnosis was carcinoma 
of the gastric fundus. 

The patient began to complain of pain in her back 
some 3 hr. later. P.A. chest film revealed a §0 per cent 
left pneumothorax with effusion. It was considered 
likely that perforation had occurred at the site of 
bouginage. 

Lipiodol swallow demonstrated leakage just below 
the aortic arch. As her general condition seemed good 
it was decided to repair the defect. 

A standard left thoracotomy through the bed of the 
resected 8th rib was performed § hours after ceesophagos- 
copy. The pleura was full of foul brownish fluid, and 
showed an intense generalized pleuritis. Immediately 
below the aortic arch lay a mass of caseating lymph-nodes, 
adherent to the cesophagus where perforation had occurred, 
through the left pulmonary ligament. The mucosal layer 
was friable and oedematous. The repair, by single layer 
of interrupted silk sutures, was ‘bolstered’ by suturing 
flaps of mediastinal pleura, and as much of the gland tissue 
as seemed viable, over the lesion. Further exploration 
revealed a small hard tumour just below the cardia. The 
diaphragm was opened between the lateral and posterior 
branches of the phrenic nerve, and the lateral aspect of 
the gastric fundus drawn through. The csophagus was 
transected about 3 cm. above the hiatus cesophageus, the 
distal stump invaginated with silk sutures, and a gastro- 
cesophagostomy in two layers of interrupted silk was made. 
The wound was then closed in layers with intercostal 
water-seal drain. 

On the following day the patient had greatly improved. 
The chest film showed complete re-expansion of the 
lung. Antibiotic therapy was continued with penicillin 
and streptomycin. 

On the fourth post-operative day the patient suddenly 
collapsed, blood-pressure could not be recorded and, 
despite resuscitative measures, she died at 9.30 a.m.— 
presumably of massive pulmonary embolus. Permission 
for necropsy was not granted. 

Comment.—The salient factors in this instance 
appear to be:— 

1. Barium-meal examination in the presence of 
obvious obstruction was unwise—lipiodol would have 
been far safer—for the lesion was thus obscured. 

2. The pouch was known to be present but it could 
not be localized on endoscopy. However, in retrospect, 
its radiological appearance together with the closely 
associated calcified mediastinal lymph-nodes, and the 
congestion noted above, might have been a more obvious 
warning had it not been for— 

3. —the fundal carcinoma which was, surgically at 
any rate, the last straw. (Parma and Riberi, 1954.) 


SUMMARY 


Three cases of traumatic cesophageal perforation 
are presented. The following suggestions are offered 
as to management :— 

_I. Operative treatment should not be delayed 
(Aird, 1949). 

2. Lipiodol swallow should never be omitted as 
it is the only means of sure localization. Films 
should also be taken since the circumstances of 
screening examination may be such that little time is 
afforded for dark-adaptation. 

3. A barium meal is contra-indicated in moderate 
or severe dysphagia. GZsophagoscopy should precede 
it, or, failing this, some such medium as lipiodol 
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which will not obscure the endoscopic field should 
be used. 

4. The complication rate in cesophagoscopy is 
nowadays very low, but it would seem that the 
examination is preferably undertaken where adequate 
facilities are readily available. 

5. Conservative management is seldom successful. 


I wish to thank Mr. G. M. Sturrock for his 
ission to treat these cases in his units at 
Dundee Royal Infirmary and at Arbroath Infirmary. 
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INFARCTION OF ILEUM FOLLOWING RESECTION OF COARCTATION OF 
THE AORTA 


By H. C. REID anp RUSSELL DALLACHY 


FROM THE SURGICAL WARDS AND CLINICAL LABORATORIES OF THE VICTORIA INFIRMARY OF GLASGOW 


MucH progress has been made in the surgical 
treatment of coarctation of the aorta since the pioneer 
work of Crafoord and Nylin (1945) and Gross and 
Hufnagel (1945). At the present day operative 
correction of coarctation in patients with no associated 
cardiac anomalies has become a routine procedure 
with a mortality rate which compares favourably with 
that of other major surgical operations. 

The earlier complications were related to the 
technique, but in 1953 Sealy, of North Carolina, 
assessing a series of 22 cases, first drew attention to 
an interesting abdominal complication met with in 
one of his cases. This patient, a few days after the 
operation for coarctation of the aorta, developed 
severe abdominal pain and died on the tenth post- 
operative day. Autopsy revealed diffuse arteritis 
affecting arteries of muscles and viscera distal to the 
site of coarctation. Five similar cases have since been 
described in the literature (Lober and Lillehei, 1954 
(2 cases); Perez-Alvarez and Oudkerk, 1955; Benson 
and Sealy, 1956; Ring and Lewis, 1956). 

The case reported here had many clinical and 
pathological features in common with those previously 
recorded and though microscopically the arterial 
changes were significantly different, it is believed 
that as a complication of resection of coarctation of 
the aorta the aetiology is the same. 


CASE REPORT 

D. P., a male child 8 years of age, was admitted to the 
Thoracic Unit at Mearnskirk Hospital on Sept. 24, 1956, 
for resection of a coarctation. His birth and infancy had 
been normal. At the age of 5, while convalescing from 
scarlet fever, he was found to have a systolic precordial 
bruit and absent femoral pulses. On subsequent investiga- 
tion coarctation of the aorta, complicated by active 
rheumatic heart disease, was diagnosed. 

_ On EXAMINATION.—A thin pale child, fairly tall for 
his age. No evidence of over-development of ‘upper 
half’. No cyanosis present. The pulse-rate was 114 per 
Minute and regular. Apex beat was visible in the 6th 
left interspace 3 in. from the midline. Blood-pressure in 
both arms was 142/82 mm. Hg. In the lower limbs no 
pressure was recordable and neither abdominal nor 
fen oral pulsation was palpable. 

Radiographic examination of the heart and great 
ves els showed an increase in the size of the left ventricle; 


this was particularly evident in the left anterior oblique 
view during a barium swallow. The aortic arch was 
traceable in the postero-anterior and oblique views. 
Rib notching was absent. 

The cardiogram showed splintering of the QRS 
complex in Lead 3 and slight left preponderance in the 
chest leads. The phonocardiogram showed the presence 
of an early systolic murmur at the aortic area and a short 
mid-diastolic bruit at the mitral area. 

The sedimentation rate (Westergren’s method) was 
40 mm. in the first hour. C-reactive protein was not 
present. 

First OPERATION (Mr. R. S. Barclay and Mr. T. 
Welsh).— On Oct. 2, under hypothermia anesthesia, left 
lateral thoracotomy was performed below the lower edge 
of the 5th rib. The aortic coarctation was demonstrated 
and resected. A full-width end-to-end anastomosis was 
made using a continuous everting suture. There was no 
bleeding from the anastomosis when the clamps were 
released. The operation lasted a little over 2 hours. 

POST-OPERATIVE COURSE.—The body temperature had 
returned to within normal limits in § hours. Progress 
was satisfactory until the eleventh post-operative day 
when the patient complained of colicky abdominal pain 
and vomited some bile-stained fluid; these symptoms 
were transient, but recurred next day. On the thirteenth 
er day the pain became constant and was 

ocated in the lower abdomen. Vomiting persisted; oral 
fluids were stopped and intravenous fluids begun. 
Temperature and pulse were normal. The tongue was 
clean but dry. There was some tenderness in the lower 
abdomen but no muscle guarding. Rectal and urine 
examinations revealed no abnormality. The white-cell 
count was 8000 per c.mm. 

On the fourteenth day post-operatively the tempera- 
ture was 99°8° F. (36-9° G.) and the pulse 128 per minute. 
The pain appeared more severe and was aggravated by 
movement. There was a well-defined area of extreme 
tenderness and muscle guarding just below and to the 
left of the umbilicus. Rebound tenderness was marked. 
The white-cell count was mow 25,000 per c.mm. 
The child was transferred to the Victoria Infirmary, 
Glasgow. 

SECOND OPERATION (H. C. R.).—On Oct. 16 the 
abdomen was explored through a right rectus-splitting 
incision. When the peritoneal cavity was opened copious 
turbid fluid escaped. The omentum was adherent to 
a loop of ileum about 60 cm. from the ileocecal valve. 
On detaching the omentum the underlying bowel was 
reddened and cedematous over a linear extent of 30 cm.; 
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Fic. 736.—The portions of the excised segment of ileum 
showing irregular areas which are lustreless and which 
tend to be placed towards the antimesenteric border. (After 
fixation.) (x approx. }.) 


FiG. 737.—Fairly recent thrombosis in a mesenteric artery. 
Normal erythrocytes (stained yellow) are seen at top right. 
Erythrocytes which have lost some of their hemoglobin are 
entangled among strands of fibrin (stained red) in the left half 
of the arterial lumen. There is no fibrinoid necrosis of the 
media. The stretched and attenuated internal elastic lamina 
can be seen as a fine black line in the left half of the arterial 
wall (Ektachrome. Hyaluronidase, picro-Mallory). (x 75.) 


the appearances suggested infarction. On the anti- 
mesenteric border of the bowel were several dark-red 
patches varying in diameter from 0-5 cm. to 2 cm., over 


Fic. 739.—Distended mesenteric artery showing stretched 
and thin internal elastic lamina (stained black) with fragmenta- 
tion of the fibres in the lower half (Ektachrome. Hyaluronidase, 
Weigert’s elastic tissue stain and van Gieson). ( 75.) 
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which the serous coat had lost its lustre. The clateq 
mesentery was cedematous but there was no e\ dence 
either visible or palpable, of arterial or venous thro. ,bosis 
Enlarged firm lymph-nodes were present in the me: cntery, 
The affected segment of ileum was resected and «nd-to. 
end anastomosis performed. 

POST-OPERATIVE CouRSE.—The child made an yp. 
eventful recovery. The bowels moved on the fourth day, 
He was returned to the Thoracic Unit at Mearnskirk 
Hospital on the thirteenth day with the wound soundly 
healed. He was allowed home twenty-seven days after 
laparotomy. 

At a recent follow-up (Feb. 2, 1957) the boy appeared 
fit and well, though his mother stated that he had had 
several episodes of fairly severe abdominal pain since 
leaving hospital. Clinical examination was negative and 
a barium meal revealed neither delay nor obstruction 
in the small bowel. He went back to school on Feb. 20, 
1957. 


Fic. 738.—Old thrombosis in a mesenteric artery. Fibrin 
(stained red) occurs as broad bands round the circumference 
of the vessel in contact with the intima and running across the 


lumen. There is no fibrinoid necrosis of the media (Ektachrome. 


Hyaluronidase, picro-Mallory). ( 75.) 


PATHOLOGICAL REPORT.— 

Naked-eye Appearance of Specimen.—The specimen 
consisted of a portion of small intestine 350 mm. long 
with a fringe of 5 mm. of attached mesentery. The greater 
part of the peritoneal surface was congested and dark 
purple in colour. The intestine in this dark area had lost 


Fic. 740.—High power view of part of the arterial wall 
shown in Fig. 739. The fragmentation and rupture of the inter- 
nal elastic lamina (stained black) are clearly seen together with 
attenuation of elastic fibres among the muscle of the media 
(stained red) (Ektachrome. Hyaluronidase, Weigert’s elastic 
tissue stain and van Gieson). (x 348.) 
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its normal lustre and had a granular appearance but no 
actual necrosis was present (Fig. 736). The mucosa showed 
many small patches of superficial ulceration; these were 
most numerous towards the antimesenteric border. 

Histological Examination.—The microscopical appear- 
ances are illustrated in Figs. 737-741 and are those of 
thrombosis of many of the small mesenteric arteries and 
arterioles, with the production of infarction of the bowel. 
Both recent and old thromboses are present. Recent 
thrombosis is shown by congestion of the arteries with 
some of the contained erythrocytes showing loss of 
hemoglobin (Fig. 737). In other vessels in which the 

rocess is not so recent, a fibrin network is present with 
blood-corpuscles in the interstices. Still older thrombosis 
is shown by fibrin in the form of fairly broad annular 
bands in contact with the intima and as solid masses 
within the lumen (Fig. 738). In a few arteries organiza- 
tion of the clot is beginning to take place, the thrombus 
being replaced by cellular fibrous tissue in which capillary 
blood-vessels are beginning to appear. 

There is an inflammatory cellular exudate of moderate 
degree in the media and adventitia of the thrombosed 
vessels (Fig. 741), but there is neither degeneration nor 
necrosis of the muscle of the medial coat. Inflammatory 
cells and erythrocytes occur throughout all coats of the 
intestine and they are especially numerous close to the 
surface in those areas which are denuded of mucosa. 

Staining methods for demonstrating elastic fibres 
reveal that the internal elastic lamina of the arterial walls 
is stretched and fragmented (Figs. 739, 740). Instead of 
appearing as a well-defined continuous line, it is frayed 
and broken up into short lengths. The natural elasticity 
has been lost and the lengths of the elastic fibres are 
straight instead of showing regular undulations as a result 
of the inherent contractability. (For comparison, Figs. 
742 and 743 show sections of a vessel in the wall of the 
ileum from a boy of the same age as the patient. A loop 
of ileum which had become kinked and was causing 
obstruction had to be resected. The vessels show con- 
gestion but the internal elastic lamina is intact and appears 
as a wavy but continuous line around the entire circumfer- 
ence of the arterial wall.) 


PREVIOUSLY PUBLISHED CASES 


Sealy (1953) was the first to report a post- 
operative vascular complication remote from the 
actual operation site. Following a classical operation 
for coarctation, his patient, a male of 22 years, 
developed severe abdominal pain on the third post- 
operative day. At laparotomy ten days after the onset 
of abdominal symptoms extensive infarction of 
jejunum and ileum was found. The patient died while 
resection of the affected bowel was being attempted. 

Lober and Lillehei (1954) described 2 cases of 
‘necrotizing panarteritis’. The first was that of a boy 
of 12 years who complained of abdominal pain on the 
fourth day after resection of coarctation of the aorta. 
At laparotomy massive hemoperitoneum due to 
rupture of an aneurysm of the splenic artery was found 
together with infarction of about three-quarters of the 
small bowel. The affected portion of ileum, 300 cm. 
long, was resected and end-to-end anastomosis 
performed. The patient died eight days later. The 
second case was a 46-year-old male who developed 
abdominal pain on the eighth post-operative day. 
At laparotomy on the tenth post-operative day 
38 cm. of gangrenous jejunum were successfully 
resected. 

Perez-Alvarez and Oudkerk (1955) reported a 
case of ‘necrotizing arteritis’ of the abdominal organs 
‘ollowing operation for coarctation of the aorta. A 
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§-year-old boy complained of abdominal pain eight 
days after resection of the coarctation. At laparotomy 
on the eleventh post-operative day no abnormality 
other than mesenteric adenitis was noted. Following 
operation his condition continued to deteriorate and 
at a second abdominal exploration nine days later, 
about half of the ileum was found to be gangrenous; 
a portion 35 cm. long was resected and end-to-end 
anastomosis performed. Death supervened seven 
days after resection of the involved bowel. 

Sealy reported another patient with infarction 
of the bowel after resection of the coarctation; in this 
case the gangrenous portion of ileum was success- 
fully resected (Benson and Sealy, 1956). The patient 
was a boy aged 4 years who developed vague 
abdominal pain on the third post-operative day but 
did not develop signs of localized peritonitis until 
the sixteenth post-operative day. At laparotomy on 
that day 70 cm. of gangrenous ileum was resected 
and end-to-end anastomosis was performed. The 
patient made an uneventful recovery. 

Ring and Lewis (1956), in a survey of abdominal 
pain following surgical correction of coarctation of 
the aorta, reported 4 patients in whom laparotomy 
was performed. Two were those previously described 
by Lober and Lillehei (1954). In the third mesenteric 
adenitis was found; the abdomen was closed and the 
patient made an uneventful recovery. The fourth 
patient had peritonitis and patchy necrosis of ileum 
and distal jejunum; 38 cm. of affected small intestine 
were resected and recovery was satisfactory. 

Histological examination of the affected tissues 
showed that the essential lesion common to all 
reported cases was a fibrinoid necrosis of the arterial 
wall associated with an inflammatory cellular reaction. 
The smooth muscle-fibres of the medial coat were 
replaced to a varying extent by eosinophilic fibrinoid 
material. In many vessels the whole thickness of the 
muscle coat was affected along part of the circum- 
ference of the vessel, and the remaining muscle-fibres 
showed varying degrees of fraying, disintegration 
and degeneration; aneurysmal dilatation some- 
times occurred as a result of stretching of the 
weakened parts of the vessel wall and in these dilated 
segments the arterial wall seemed to be composed 
only of adventitial fibrous tissue. In some vessels 
the muscle coats showed fibrinoid necrosis throughout 
the whole of their circumference and in these the 
intimal coat, too, often contained fibrinoid deposits. 
Minimal lesions involved only the inner part of the 
media. A profuse acute inflammatory cellular 
exudate usually occurred in the medial and adven- 
titial coats of the affected vessels. Multiple, small 
thrombi (both recent and old) were noted in sections 
from material obtained at necropsy in the 3 patients 
who died after abdominal exploration. Lober and 
Lillehei (1954) stated that the internal elastic lamina 
was often preserved until the medial coat was almost 
destroyed. Benson and Sealy (1956), on the other 
hand, noted that the internal elastic lamina in the 
larger arteries was often fragmented, but no photo- 
micrographs, stained to show elastic fibres, appear in 
either of these papers. 

In the 3 patients who survived resection of 
necrotic intestine the vessels affected were the smaller 
arteries and arterioles in the mesentery and the bowel 
wall. In the 3 cases in which necropsy was performed 
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Table I.—CLINICAL AND PATHOLOGICAL FEATURES OF PATIENTS WHO REQUIRED LAPAROTOMY IN THE POST-OPER. rivg 


PERIOD FOLLOWING RESECTION OF A COARCTATION 


NUMBER OF Days BETWEEN 


ARCTATION AND 


RESECTION OF 


Onset of 
Abdominal 
Symptoms 


Onset of 


Abdominal Signs 


OPERATIVE 
PROCEDURE 


RESULT 


Lober and 12 
Lillehei (1954) 
Case 1 


Lober and 46 
Lillehei (1954) 
Case 2 


Perez-Alvarez and| M 5 
Oudkerk (1955) 


Benson and Sealy 
(1956) 
Case 1 (briefly 
reported by 
Sealy, 1953) 


Benson and 4 
Sealy (1956) 
ase 2 


56) 
J. (VH 850534) 


Ring and Lewis M 46 
(1956) 
EH 
(Associated 
Hospital) 


Present case M 8 


Pain in L. 
lower abdominal 
quadrant. On 
ninth day 
abdominal 
distension, 
vomiting, and 


distension 


Lower 
abdominal 
colic, 
vomiting 


Is 
Epignetsic pain Abdominal 
distension. 
Patient became 
unconscious 


8 
Pyrexia and Abdominal 
vomiting distension, 
tenderness, 
and rigidity 


8 II 
Generalized Laparotomy 
abdominal pain rformed 
followed by ecause of 
localized pain continued 
round unremitting 

umbilicus central 
abdominal 


pain 


13 
Localized 
tenderness 


eus 


3 16 
Vague abdominal} Severe 
pain. On ninth abdominal pain 
day slight in R. lower 
abdominal quadrant 


7 
Generalized Symptoms and 
abdominal pain,| signs more 
rigidity, severe 
tenderness ; 
yrexia, 
eucocytosis 
8 10 
Fever and Abdominal 
vomiting distension, 
tenderness, and 
rigidity 


II 14 
Extreme tender- 
ness and muscle 
guarding in L. 
iliac fossa. 
Rebound 
tenderness. 
Neutrophil 
leucocytosis. 
No fever 


1§ 
Hemoperitoneum 
due to ruptured 

aneurysm of 
splenic artery. 
Necrosis of 
three-quarters 
small intestine 


10 
Patches of 
gangrene in 
ileum and distal 
jejunum ; 
mesenteric vessels 
appeared normal 


II 
Mesenteric 
adenitis 


13 
Infarction of most 
of small intestine 
and proximal 
colon 


16 
70 cm. of terminal 
ileum 
gangrenous 


9 
Mesenteric 
adenitis 


10 
Purulent peritoneal 
exudate; gangre- 
nous patches along 
ileum and distal 
jejunum; mesen- 
teric vessels not 
abnormal 


14 
Purulent peritoneal 
exudate; several 
patches of necro- 
sis in a segment of 
30 cm. of terminal 
ileum ; mesenteric 
vessels pulsating; 
mesente 
thicken 


Splenic artery 
igated; 300 cm. 
ileum resected 


Resection of 38 cm. 
of affected ileum 


Abdomen closed 
after inspection 


Resection of 
affected gut 
attempted 


Resection of 
affected portion 
of ileum 


Died 8 days after 
laparotomy. Autopsy: 
numerous thrombosed 
intercostal arteries 
below level of 
coarctation; numerous 
thrombosed mesenteric 
arteries ; anastomosis of 
ileum healing 


Recovery 


Abdominal pain per- 
sisted. Melana 5 days 
after laparotomy. 
reopened 9 
after laparotomy; 
f of ileum necrotic; 
35 cm. resected. Died 
16 days after second 
laparotomy. Autopsy: 
acute arteriolar necrosis 
in intestines, urinary 
bladder, kidneys, and 
renal pelves; recent 
infarcts in kidneys and 
in left lobe of liver 


Died during operation. 
Autopsy: liver showed 
large recent infarcts and 
paracentral necrosis; 
recent infarcts also 
present in_ kidneys, 
intestines and adrenals; 
interstitial hzmor- 
rhages in gastric wall, 
pancreas, and renal 
pelves 


Recovery; discharged 
from hospital 12 days 
after laparotomy 


No operative 
procedure carried 
out. Abdomen 
closed after 
examination of 
peritoneal cavity 


Resection of 38 cm. 
of affected small 
intestine. Mesen- 
teric arteries and 
arterioles showed 
medial necrosis with 
fibrinoid deposits 
and periarterial 
inflammato 


cellular exudate 


Resection of 36 cm 

of affected” small 
intestine. Throm- 
bosis of terminal 
arteries with NO 
medial necrosis but 
with disruption of 
internal elastic 
lamina 


Recovery; discharged 
from hospital 18 days 
after laparotomy 


Recovery was 
uneventful 


Recovery. Discharged 
from hospital 27 days 
after laparotom 
Several attacks of fairly 
severe abdominal colic 
during subsequent 6 
weeks 
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the changes were diffusely distributed in the arteries of 
muscles and viscera supplied by vessels which arose 
distal to the site of the coarctation. In Lober and 
Lillehei’s Case 1, with the ruptured aneurysm of 
the splenic artery, the breach in the vessel wall had 
occurred in an area of necrosis. In no case was any 
pathological change noted in the arteries arising 
proximal to the coarctation. 


Fic. 741.—Established thrombosis of a mesenteric artery 
with a mild to moderate inflammatory cellular exudate in the 
adventitia. (Panchro line. No filter. Hemotoxylin and 
eosin.) (x 7§.) 


The relevant clinical and pathological features in 
8 patients in whom laparotomy has been carried out 
are summarized in Table J. All were male and were 
aged between 3 and 46 years. In each of the 3 
patients who died, the length of necrotic intestine 
was Over 300 cm.—much more extensive than in 
those who recovered. The length of small intestine 
resected in the 4 patients who survived this procedure 
varied from 36-70 cm. The interval between the 
onset of abdominal symptoms and laparotomy varied 
between 3 and 11 days in those who died, and between 
2 and 13 days in those who recovered. One patient 
who recovered uneventfully was found to have only 
adenitis; there was no obvious intestinal lesion and 
the abdomen was closed after thorough inspection 
of the peritoneal cavity (Ring and Lewis, 1956). 
A similar case is mentioned by Cleland, Counihan, 
Goodwin, and Steiner (1956). It must be remembered, 
however, that mesenteric adenitis has been followed 
by extensive infarction of the ileum in one inscance 
(Perez-Alvarez and Oudkerk, 1955). This means 
that all patients who develop clinical features which 
suggest an intraperitoneal lesion must be closely 
observed and that an exploratory laparotomy must 
be carefully timed. 


DISCUSSION 


In their article on arterial necrosis following 
operative treatment for coarctation of the aorta, 
Benson and Sealy (1956) discuss the possible aetio- 
logical factors. They conclude that the arterial 
necrosis is due to changes in the circulatory dynamics 
flowing the resection of the coarctation, the most 
ir portant factor being the sudden sustained increase 
ir the systolic pressure in the vascular tree distal 
t.. the site of coarctation. These writers bring forward 
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much experimental evidence to support their con- 
tention. 

In the case reported by us, the changes in the 
walls of the arteries in the resected bowel were also 
due to the effect of sudden hypertension in vessels 
unused to such a high systolic blood-pressure, 
but the microscopic appearances were significantly 
different from those noted by Lober and Lillehei 


Fic. 742.—Normal appearance of the internal elastic 

lamina in a mesenteric artery for comparison with Fig. 739. 

In this photomicrograph the internal elastic lamina appears 

as a wavy but continuous line around the entire circumference 

of the vessel wall. (P 300. Wratten 110 minus blue filter. 

ee Weigert’s elastic tissue stain and van Gieson.) 
x 


Fic. 743.—High power view of part of the arterial wall 


shown in Fig. 742. (P 300. Wratten 110 minus blue filter. 
a Weigert’s elastic tissue stain and van Gieson.) 
x 300. 


(1954), Perez-Alvarez and Oudkerk (1955), Benson 
and Sealy (1956), and Ring and Lewis (1956). All 
these authors reported that the most conspicuous 
histological features were fibrinoid necrosis affecting 
chiefly the muscle of the medial coat and an accom- 
panying acute inflammatory cellular exudate (‘necro- 
tizing arteritis’); thromboses of varying age were 
seen in many of the smaller vessels. 

In our case fibrinoid necrosis of the arterial wall 
is not seen and a periarterial inflammatory cellular 
exudate is only slight as a rule. The most striking 
microscopical feature is thrombosis in the smaller 
arteries and arterioles in the bowel wall. The age 
of the thrombus varies in different vessels, being 
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very recent in some and showing commencing 
organization in others. The internal elastic lamina is 
so severely stretched as to be broken up into short 
fragments. The resultant damage to the intimal cells 
is considered to be the direct cause of the thrombosis 
which evidently started at or soon after the resection 
of the coarctation and then extended over the 
ensuing 14 days. 

The effects on the arterial blood-vessels of a 
sudden increase in the systolic blood-pressure have 
been studied by many investigators, using material 
from cases of malignant hypertension in man and 
from animals in which hypertension was produced 
experimentally. By partially occluding one renal 
artery in the rat, Wilson and Byrom (1939) were 
able to produce sustained hypertension with acute 
arteriolar fibrinoid necrosis in the vessels of the 
opposite kidney similar to the lesions seen in malignant 
hypertension in human patients. Their Figs. 740 and 
741 illustrate considerable cellular thickening of the 
intima in a medium-sized artery, with marked 
stretching and fraying of the internal elastic lamina. 
Acute arterial lesions similar to those in the kidney 
in which the renal artery was not constricted also 
occurred in the pancreas, intestine, stomach, and 
heart, and occasionally in the adrenals, liver, and 
testis. The most severe lesions were in the terminal 
branches of the mesenteric arteries. This distribution 
of acute fibrinoid necrosis of arteries is similar to 
that found in malignant hypertension. The rise of 
blood-pressure in the experimental animals some- 
times occurred as soon as 18 hours after constricting 
the renal artery. Even this short time is not com- 
parable to the abrupt systolic hypertension which 
occurs in the arteries arising distal to the site of 
coarctation when the resecton and anastomosis have 
been completed and the clamps removed. 

Wilson and Pickering (1938) showed that when 
hypertension is produced in rabbits either by con- 
striction of both renal arteries or by constriction of 
one renal artery with removal of the opposite kidney, 
acute fibrinoid necrosis of the walls of arteries could 
occur. These lesions, which were identical with those 
of malignant hypertension, could be demon- 
strated in numerous organs but particularly in the 
intestines. 

In the case reported here it is suggested that the 
pathogenesis of the infarction of terminal ileum was 
as follows: When the aortic clamps were released, 
there was a sudden marked increase in the systolic 
pressure in the arteries originating below the level of 
the coarctation. These arteries had been accustomed 
to a very low systolic pressure and the sudden 
increase in tension would cause stretching and 
rupture of the internal elastic lamina. Overdistension 
would be particularly liable to occur in the mesenteric 
arteries which are not supported by voluntary muscle 
and which are almost in line with the aorta itself. 
Stretching and fragmentation of the internal elastic 
lamina would cause damage to the intimal coat, 
providing a starting point for thrombosis; once 
thrombus has formed it is likely to spread. Anasto- 
moses are poor between the terminal branches of 
the mesenteric arteries and when several adjacent 
branches become thrombosed, devitalization and 
then necrosis of the affected portion of the intestine 
will occur. The oldest thrombus in our case probably 
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dates from the operation of resection. Thi: 
clinically silent for 10 days, although thrombosi. was 
extending during that time. By the fourteenth »ost- 
operative day the bowel was permeable to inte: tina] 
contents and localized peritonitis was present and 
was producing clinical signs. 

The present case showed no fibrinoid necrosis 
of the medial muscle coats and in this respect it 
differed markedly from the other six recorded cases, 
It seems likely that the abrupt hypertension in the 
mesenteric arteries after release of the aortic clamps 
was momentary and analogous to the experiments of 
Byrom and Dodson (1948), who forcibly injected 
fairly large quantities of Ringer’s solution into the 
common carotid artery of the rat. They found that 
the systolic pressure at the lower end of the aorta 
rose immediately by 80-90 mm. Hg, but fell to normal 
in 2-3 sec. This procedure caused neither fibrinoid 
necrosis nor other lesions of the mesenteric arteries, 
but the blood-pressure before the injection experi- 
ments was within normal limits, in contrast to the 
very subnormal pressure in arteries distal to a coarcta- 
tion. The onset of abdominal features in our patient 
was on the eleventh day after resection of the coarcta- 
tion compared with an interval of 3-8 days in other 
recorded cases, so the process may have been slower 
with a consequently better chance of the anastomoses 
being effectively established. Evidence for the 
presence of continuing thrombosis is provided by the 
patient giving a history of several attacks of colicky 
abdominal pain after leaving hospital. The reason 
for the absence of fibrinoid necrosis of the muscle 
coats in the arteries of the present case and for its 
presence in the other reported cases is thus not clear. 
Possibly the rise in the systolic pressure in the distal 
aorta after removal of the clamps may have been 
more gradual because the operation was performed 
using hypothermia. 

Although the authors who reported these other 6 
cases considered that the sudden rise of arterial blood- 
pressure distal to the site of the aortic anastomosis was 
probably the most important aetiological factor in the 
production of the changes in arteries arising from the 
aorta distal to the coarctation, all were impressed by 
the resemblance of the lesions to those of periarteritis 
nodosa. Indeed Ring and Lewis (1956) suggested 
that the changes in two of their cases might be 
“examples of periarteritis nodosa in a limited portion 
of systemic circulation”’, although muscle biopsy in 
the lower limbs of patients who had abdominal 
symptoms but did not require laparotomy was 
negative. These authors, as well as Lober and Lillehei 
(1954) and Benson and Sealy (1956), listed the various 
drugs which their patients received in the period 
before and after resection of the coarctation, but 
concluded that none was a recognized allergen which 
might cause periarteritis nodosa. In our patient 
there is no suspicion of polyarteritis nodosa; there 
is no fibrinoid arterial necrosis, no aneurysmal dilata- 
tion, and there is only a mild periarterial inflammatory 
cellular exudate which is secondary to the intra- 
arterial thrombus. 

Our case contributes a convincing and simple | 
explanation of the aetiology. The most striking | 
abnormality is the thin, overstretched, ruptured 
internal elastic lamina. This has been produced by 
the sudden expansile pressure of a greatly augmented 
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ILEAL INFARCTION AFTER 
blood-flow which was pumped suddenly into vessels 
ynaccustomed to such a high tension. This abrupt 
alteration in hemodynamics is sufficient to explain the 
subsequent thrombosis in the mesenteric arteries and 
all the other pathological changes in our patient. 
There is no need to invoke, in addition, the presence 
of an allergen (known or unknown) to account for 
any of the microscopical or gross changes. 

Why then do only a very small proportion of the 
patients apparently suffer in this way? When the 
gortic clamps are removed the greatly augmented 
arterial flow hurls itself into the distal hypoplastic 
vascular tree. The superior mesenteric artery and 
its branches are probably especially vulnerable to 
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as in the case described in this paper, a localized 
infarction may result and require operation. 

Such a hypothesis would explain the abdominal 
pain reported by several authors. In an article 
describing their experience of resection of the 
coarctation in 40 patients, Cleland and others (1956) 
reported that in the post-operative period 5 patients 
developed abdominal pain which was severe enough 
to cause concern but did not require laparotomy. 
Price Thomas, in a personal communication to 
Cleland, had a similar experience and in I patient 
a laparotomy was performed but no abnormality 
was found apart from mesenteric lymphadenopathy 
and congestion of the mesenteric vessels. Ring and 


Table IJ.—INCIDENCE OF ABDOMINAL SYMPTOMS NOT REQUIRING LAPAROTOMY IN THE POST-OPERATIVE PERIOD IN 
PATIENTS WHO HAD A RESECTION OF A COARCTATION 


NUMBER OF PATIENTS IN 
SERIES IN WHOM RESECTION 
OF COARCTATION WAS 
CARRIED OUT 


NOT REQUIRING LAPAROTOMY 


NUMBER OF PATIENTS WHO 
HAD ABDOMINAL SYMPTOMS 


FOLLOWING RESECTION 


62 


Clagett and Jampolis (1951) 


Tonelli, Baisie, and Malizia 4 
(1954) 


Cleland, Counihan, Goodwin 
and Steiner (1956) 


Ring and Lewis (1956) 73 


40 


Thoracic Surgical Unit, 15 
Mearnskirk Hospital 


I Female experienced intense, 
boring, igastric pain on 
ninth, tenth, and twelfth days 


after resection 


I Female 
anginoid crises” 


experien “several 


5 — 


14 Included 1 female. 
patients required la 
see Table I and text 


(Other 4 
otomy ; 


° (The patient reported in this 
paper, who required laparo- 
tomy, was the only one in the 
series who had an abdominal 
complication) 


18 males; 3 females 


21 
(10°8 per cent) 


this raised blood-pressure, partly because the wide- 
spread branching into the intestinal arteries and 
arcades leads to a rapid diminution in calibre of the 
individual vessels, and also because of the lack of 
supporting tissue in the mesentery. 

The immediate distension of the smaller arteries 
and arterioles is probably followed by some degree 
of reactionary vasospasm. Thus, in the experiments 
of Byrom and Dodson (1948) in which repeated and 
forceful intracarotid injections of Ringer’s fluid were 
used to cause transient hypertension, momentary 
blanching of small, irregular areas in the cortices of 
the kidneys occurred; this was ascribed to transient 
spasm of the capsular and cortical arteries. The 
reactionary vasospasm will protect the smaller vessels 
from further damage and will persist until minor 
intimal damage is repaired. Meanwhile there will be 
some ischemia of the bowel presenting cljnically as 
colicky abdominal pain. If the sudden overdistension 
of the arterioles results in a greater measure of 
intimal damage, then thrombosis will occur, and, if 
this is extensive, massive infarction of viscera will 
follow. Patients showing such changes are likely to 
be beyond surgical aid. Patients with less severe 
‘odominal symptoms will probably recover spon- 
aneously after a few days of discomfort or pain, but 


Lewis (1956) reported a series of 73 cases of coarcta- 
tion of the aorta. There were 18 patients who had 
abdominal symptoms requiring treatment in the 
period immediately following resection of the coarcta- 
tion. Fourteen had abdominal pain with vomiting, 
ileus, pyrexia, and leucocytosis. The onset of 
symptoms was between the first and tenth post- 
operative day. Treatment by gastric suction and 
intravenous fluids was followed by subsidence of 
symptoms within ten days. The remaining 4 patients 
who required abdominal exploration have already 
been mentioned. Clagett and Jampolis (1951) 
reviewed 70 cases in which thoracotomy was per- 
formed. The coarctation was resected in 62 patients 
and 1 female patient complained of intense epigastric 
pain on the ninth, tenth, and twelfth days after 
operation; but all investigations were negative. 
Tonelli, Baisie and Malizia (1954) described 1 female 
patient in whom the “post-operative clinical course 
[was] complicated by several anginoid crises”, but 
no other details are given. The incidence of abdominal 
symptoms not severe enough to need laparotomy is 
shown in Table IJ. The four series quoted appear to 
comprise all those in the literature in which such 
symptoms are specifically mentioned. The number 
of cases varies considerably between the different 
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series, being low in that reported from the Mayo 
Clinic (Clagett and Jampolis, 1951) and high in that 
of Ring and Lewis (1956). The overall incidence 
is just over 10 per cent. The incidence of abdominal 
complications requiring laparotomy and operative 
treatment is very much lower; only 3 female patients 
experienced abdominal symptoms and all recovered 
without operation. 

In a recent leading article in The Lancet (1956) 
on this problem of abdominal vascular complications 
following resection of a coarctation of the aorta, two 
questions were posed. First, what can be done to 
prevent the complications ? With this in mind one 
might consider, on the one hand, the advisability 
of releasing the aortic clamps gradually, or again 
the use of hypotensive drugs. Secondly, what 
possible late effects might result from arterial damage 
to kidneys and other viscera? Only a follow-up 
of the patients over the years will provide an 
answer. 

Finally, from a practical viewpoint one must be 
aware of the occurrence of such vascular changes 
and of their possible sequela. Whenever abdominal 
pain occurs post-operatively, laparotomy should be 
delayed until there is clear evidence that a serious 
and localized intraperitoneal lesion has become 
established; premature exploration may fail to reveal 
any significant abnormality but the patient may die 
later from the effects of a progressive infarction. 


SUMMARY 


A case of infarction of a portion of the terminal 
ileum following resection of a coarctation of the 
aorta is described, and the clinical and pathological 
features of 6 similar cases which have been reported 
are reviewed. 

This complication arises from damage to the walls 
of arteries arising below the site of the coarctation. 
It is due to the sudden and sustained increase in the 
systolic blood-pressure which occurs immediately 
after the anastomosis of the aorta has been completed 
and the clamps have been released. 

The most conspicuous histological features in the 
infarcted ileum in the 6 cases which have already been 
reported were: (1) Fibrinoid necrosis affecting chiefly 
the muscle of the medial coat of the arteries in the 
resected bowel, and (2) An accompanying acute 
inflammatory cellular exudate in all coats of the 
arteries (‘necrotizing arteritis’). In the present case 
fibrinoid necrosis of the intestinal arteries was not 
seen and a periarterial inflammatory cellular exudate 
was slight; the most striking abnormality was the thin, 
overstretched, ruptured internal elastic lamina which 
was caused by the abrupt expansile pressure of a 
greatly increased blood-flow pumped suddenly into 
poorly supported vessels unaccustomed to such 
high tension. The resulting damage to the intimal 
cells caused thrombosis which slowly extended until 
the wall of the ileum was devitalized. 

Abdominal pain which does not require laparo- 
tomy occurs after resection of the coarctation of 
aorta in about Io per cent of cases. This pain, which 
is usually colicky, is probably due to ischemia of a 
localized segment of bowel caused by damage to the 
walls of the intestinal arteries, with or without 
vasospasm. 
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ADDENDUM 


Since this article was submitted for publication, 
Hurt and Hanbury (1957) have reported the clinica] 
and pathological findings in a boy, aged I0 years, who 
developed abdominal distension and colic on the third 
day after resection of a coarctation and signs of 
intraperitoneal hemorrhage on the seventeenth post- 
operative day. At laparotomy, 1} pints of blood were 
found in the peritoneal cavity; it had come from a 
ruptured aneurysmal dilatation on a mesenteric blood- 
vessel; many such localized dilatations up to 6 mm. in 
diameter were present on the mesenteric arteries, and 
subperitoneal hemorrhage extended into the adjacent 
wall of a segment of ileum causing narrowing of the 
lumen. The affected loop of ileum (250 mm. long) 
was resected and end-to-end anastomosis performed. 
Microscopical examination revealed no infarction of 
the bowel wall, but there was aneurysmal dilatation 
of the mesenteric arteries and an intense necrotizing 
arteritis with replacement of the media by fibrinoid; 
the submucous arteries in the bowel wall also showed 
necrotizing arteritis; in addition, fragmentation on 
the internal elastic lamina is clearly shown in their 
Fig. 5, and these appearances are similar to those 
seen in Fig. 739 of the present paper. 
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BASAL-CELL CARCINOMA ARISING IN A PARANASAL DERMOID CYST 
By JOHN NORTH anp E. G. GORDON 


FROM THE BIRMINGHAM REGIONAL PLASTIC SURGERY CENTRE AND THE DEPARTMENT OF PATHOLOGY, WORDSLEY HOSPITAL, STOURBRIDGE 


PARANASAL dermoids, situated along the line of 
junction of nose and cheek, are uncommon; also, 
though squamous-cell carcinoma has been known 
to develop in dermoid cysts, we are unaware of any 
record of basal-cell carcinoma arising therein. 

The following case presents a combination of 
these unusual features and is, therefore thought to 
be worth recording. 


CASE REPORT 


A man, aged §2 years, noticed a swelling beside his 
nose at its junction with the right cheek. This increased 
until it reached the size of a walnut and then, after he 


FiG. 744.—Drawing showing the position of the dermoid cyst. 


had noticed it for about a year, it burst externally, 
discharging thick whitish material. A sinus persisted. 
After a further two years or so a surgeon, who was 
treating him for a fracture of the tibia and fibula, noticed 
the lesion, together with a suspicious nodularity of the 


Centre in November, 1956, about three years after the 
swelling was first noticed and two years after the sinus 
became established. 

On EXAMINATION.—There was an oval swelling about 
3°5 cm. * 1°75 cm. situated in the concavity between 
the right side of the nose and the right cheek (Fig. 744). 
At its lower end, just above and lateral to the right ala nasi, 
was a sinus 3-4 mm. in diameter: a probe passed into this 
entered a cavity in the swelling. The skin over the swelling 
was slightly cedematous but not otherwise abnormal 
except for the presence of the sinus. 


Fic. 745.—Part of cyst wall showing squamous epithelium 
lining. H. and E. (= 48.) 


At OPERATION.—The swelling was excised together 
with the whole of the skin overlying it and that surrounding 
the sinus. It comprised a cyst with a thick, firm wall, 


FIG. 746.—Low-power view showing the cyst surrounded by the tumour tissue. H. and E. (* 3:5.) 


»rgin of the sinus, and carried out a biopsy of this as 
preliminary to excision of the cyst. The biopsy showed 
presence of basal-cell carcinoma. As it was thought 
‘ wide excision was indicated, which would involve 
1 replacement, the patient was referred to one of us 
N.) and admitted to the Regional Plastic Surgery 


\2 


which at one point (near the ala nasi) was adherent to 
the lining of the vestibule, and which at its upper end 
tailed off into a solid fibrous cord attached to the fronto- 
nasal process in a manner reminiscent of dermoids seen 
elsewhere (e.g., nasal, ‘external angular’, or preauricular 
dermoids). Nothing about the appearances at operation 
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634 THE BRITISH 
particularly suggested malignancy. The defect was closed 
by a transposed flap from the cheek. 

PATHOLOGY.—The operation specimen consisted of 
an ellipse of skin which, after fixation, measured 3:2 cm. 
1‘O cm. with subcutaneous tissue to a depth of 1:0 cm. 
Towards one end of the skin was a small sinus, which on 
sectioning the specimen was seen to lead into a thick- 
walled cavity. The wall was composed of firm white 
tissue, and the cavity was empty. 

Microscopically the cyst was lined by keratinizing 
squamous epithelium (Fig. 745), beneath which a more or 


Fic. 747.—Part of the tumour showing the structure of a 


typical basal-cell carcinoma. H. and E. ( 192.) 

less uniformly wide band of tumour tissue surrounded 
the cyst (Fig. 746). The tumour was composed of rounded 
masses of cells, the marginal parts of which showed a 
distinct layer of columnar cells; the central parts consisted 
of polyhedral and ovoid cells devoid of any special arrange- 
ment, and minute cysts were present in some of the 
epithelial masses. The appearances were those of a basal- 
cell carcinoma (Fig. 747). 

The cyst had the characteristics of a dermoid cyst, 
and, in the absence of any previous injury to the face, 
which might have led to implantation, it must be regarded 
as a congenital sequestration dermoid, which could be 
expected to occur at this site. 


DISCUSSION 


1. Paranasal dermoids are apparently uncommon. 
According to the classical theory of facial development, 
advanced by Durscy (1869), His (1892), and others, 
and still quoted in most modern text-books of 
embryology (e.g., Arey, 1954), there is a line of 
fusion between the lateral nasal process and the 
maxillary process; and even if the alternative theory 
of the development of the middle third of the face, 
as put forward by Veau (1938) and others, is accepted, 
whereby a continuous ectodermal hood is supposed 
to become invaded by mesoderm, yet the formation 
of the nasolachrymal duct has still to be accounted 
for; and this is usually said to take place by the 
sequestration and subsequent canalization of a cord 
of ectoderm. By either theory, therefore, this region 
is a likely one for the formation of sequestration 
dermoids; and Forgue (1948) shows it as such in 
a diagram illustrating the sites of facial dermoids. 

Nevertheless it is difficult to find references in 
the literature to dermoids in this situation. They 
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may of course have been seen, but not reported fo 
the very reason that they are theoretically probab} 
and their apparent uncommonness has not beep 
realized. 

According to New and Erich (1938), 1495 
dermoid cysts were seen at the Mayo Clinic during 
the period 1910-1935 inclusive. Of these 103 were 
situated in the head and neck; their situations are 
given, and none of them was paranasal, whereas 
the relatively common ‘external angular’ dermoid; 
numbered 31. It is therefore reasonable to say tha 
paranasal dermoids are at least uncommon. 

2. That squamous-cell carcinoma may develop in 
sequestered squamous epithelium has been recog. 
nized for many years. This is implicit in the term 
‘branchiogenic carcinoma’. Willis (1948 a) has 
pointed out the difficulty of being sure, in the absence 
of a careful autopsy, that a squamous-cell carcinoma 
situated deeply in the neck is not secondary to a 
small hidden primary elsewhere, but he has seen 
two cases which in his opinion, and even by his high 
standards, probably originated in branchial remnants. 
In the series referred to above, New and Erich 
encountered one case in which a squamous epi- 
thelioma developed in a dermoid involving the soft 
palate. 

We have not, however, found any previous record 
of basal-cell carcinoma developing in a dermoid cyst. 

3. It is interesting that several authors have 


suggested a possible dysontogenetic origin for basal- f 


cell carcinoma, and have pointed out that the sites 
of basal-cell carcinomata tend to be related to the 
supposed ‘lines of facial fusion’ while the sites of 
squamous-cell carcinomata do not (Glasunow, 1933; 
McFarland, Ciccone, and Gelehrter, 1935). Others 
have been unimpressed by this theory (e.g., Willis, 
1948 b). 

The present case is one at least in which basal- 
cell carcinoma did develop in what must be presumed 
to have been sequestered squamous epithelium. 
We mention this as a point of interest, but draw no 
conclusion from it. 


SUMMARY 


1. Paranasal dermoid cysts are uncommon, and 
basal-cell carcinoma arising in a dermoid cyst is 
apparently rare. 

2. A case is described in which basal-cell 
carcinoma was found to have originated in a para- 
nasal dermoid cyst. 
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INTRA-HEPATIC ANATOMY 


INTRA-HEPATIC ANATOMY 
A SURGICAL EVALUATION 
By MICHAEL HOBSLEY 


MIDDLESEX HOSPITAL, LONDON 


DurING the past half century there has been an 
increasing awareness that the various duct structures 
of the liver are arranged in an orderly and segmental 
fashion, and that the surgeon who contemplates 
operations upon the liver should be familiar with this 
arrangement. In the main, two different methods 
have been used to investigate intrinsic hepatic 


Fic. 748.—Relation of portal vein to hepatic vein, seen 
lorsally (after Glisson, 1659). 


anatomy; one involves the injection of radio-opaque 
dyes; the other the making of solid casts of the ducts. 
There can now be little argument about the broad 
outlines of the subject, but some questions of surgical 
importance receive conflicting replies from different 
investigators. It is the purpose of this article briefly 
to review the literature, to define the limitations of 
the usual methods of investigation, to describe some 
studies with these methods and also with a different 
technique, and to attempt an evaluation of the surgical 
importance of our knowledge of this subject. 


THE LITERATURE 


The first detailed account of intrahepatic anatomy 
was given by Glisson, 1659, in his comprehensive 
treatise Anatomia Hepatis. He included some 
beautiful and extraordinarily accurate illustrations 
of the relationship between the portal and the hepatic 
venous systems. Comparing Fig. 748, which is a 
reproduction of one of those illustrations, with the 
plate of a cast of those two systems (Fig. 749), and 
reflecting that Glisson’s results were obtained without 
modern injection-corrosion techniques, one‘ is struck 
anew by his tremendous capacity and application. 

Rex (1888) and Cantlie (1898) gave the first 
descriptions of the true plane of subdivision of 
the liver into right and left halves. Hijortsj6 (1951) 
corried these observations further by means of stereo- 
Ss opic X-ray studies, particularly of the portal veins 
2 id bile-ducts. He described the commonest pattern 


of these structures, and recognized that the two liver 
halves could be further subdivided into smaller 
segments on the basis of the portal vein branches. 
Fainsinger (1950), like Hjortsj6, was principally 
concerned with the applications of hepatic structure 
to radiology, and he accordingly confined his observa- 
tions to the bile-ducts. Another and most important 
contribution to the study of intrahepatic bile-ducts 
was the investigation by Healey and Schroy (1953) of 
a hundred livers. They were able to quote percentage 
frequencies for all the minor and major variations of 
pattern that they encountered. From 1952 onwards, 
Couinaud, in France, was publishing a series of 
articles on all the hollow systems and their possible 
variations. They represent an extraordinarily detailed 
corpus of anatomical fact—perhaps rather more 
detailed than the surgeon requires. However, 
Couinaud has also ably expounded (1954) a 
surgical interpretation of this mass of knowledge, and 
to his interpretation reference will later be made. 

The most comprehensive recent reviews of the 
whole subject are given by Gans in 1955 in his 
monograph An Introduction to Hepatic Surgery, 
and by Couinaud (1957). 


METHODS OF INVESTIGATION 


1. The Injection of Radio-opaque Dyes.— 
The bile-ducts, being a closed system, are particu- 
larly suitable for study. The best medium as regards 
the quality of the resulting radiograph is ‘viscous 
neo-hydriol’, but once this material has been injected 


Fic. 749.—Cast of the hepatic and the portal venous 
systems, seen dorsally. Hepatic veins pale, portal veins dark. 
The plastic cannule through which the veins have been filled 
have been left in situ. 


into a duct it is extremely difficult to wash out again. 
That duct, then, cannot be satisfactorily filled with 
plastic in order to prepare a cast. 

The great disadvantage of the method is that it is 
not truly three-dimensional. Stereoscopic films have 
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been taken in all cases and produce a very striking 
impression: but even with the added precaution of a 
45°-oblique film the radiographs can be difficult to 
interpret, and even definitely misleading. 

The technical details have been as follows: 
*Ilfex’ film, 44 sec. at 20 ma. and 40 kv.; film distance 
36 in., transverse shift 4 cm. 

2. Injection-corrosion Techniques.—A duct 
system is injected with a liquid which later hardens 


FiG. 750.—The right hepatic duct has been injected with a 
red dye, the left with a blue dye. The principal plane is thus 
demarcated on the surface. 


to form a solid cast. The liver substance is then 
removed by acid digestion. Many materials are 
available for making such casts: the one used in this 
study is called ‘Marco Resin SB 26C’ (Scott Bader 
& Co., Ltd.). This substance is supplied with three 
other compounds—the ‘monomer’, the ‘catalyst-H’ 
powder, and the ‘accelerator E’. Using the formula: 


Resin SB 26C 100 g. 
Monomer 40 g. 
Catalyst H 48. 
Accelerator E 4ml., 


the second ingredient, and then the third, is mixed 
with the resin. At this stage a pigment may be 
included, and the mixture is stable at least for a few 
hours. However, when the accelerator has been 
added setting will occur in 15-20 min. at 20° C. 

As regards the technique used, it has not been 
found necessary to employ many of the precautions 
detailed by Tompsett, working with lungs (1952) or 
with livers (1956). Good results will be obtained 
provided the hollow structures have been well washed 
out. This goal may be achieved by closing one end of 
the cut segment of inferior vena cava, with which the 
liver has been removed, and tying a cannula into the 
other end. The cannula is then attached to a running 
tap overnight. Afterwards, the duct systems being 
studied are also cannulated. The liquid plastic may 
be run in under gravity in the case of the portal and 
the hepatic venous systems, but requires to be 
‘injected by syringe into the smaller bile-ducts and 
arteries. Filling the liver under water is an aid to 
preserving the normal shape of the organ, and allows 
‘maintenance of a warm environmental temperature 
in a cold room. 

The filled liver must be allowed to stand for 
twenty-four hours (at room temperature) to permit 
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‘maturation’ of the plastic. The capsule is scored 
in several places, and then the liver immerscd jn 
concentrated hydrochloric acid for a week. The 
macerated liver-tissue can now be washed of! the 
cast by a jet of water through a Pasteur pipette, 
combined with judicious nudging with the end of 
the pipette. 


Fic. 751.—Cast of all four hollow systems: Colourless, 
Hepatic veins; Blue, Portal veins; Red, Hepatic arteries; 
Green, Bile-ducts. The liver has been turned upwards and is 
viewed from the front. 


The cast method has the advantage of providing 
a durable and three-dimensional representation of 
the duct systems, but suffers from a number of 
drawbacks. The technique is time-consuming, and 
the finished product occupies much space. Further- 
more, the accuracy of the procedure is difficult to 
control: washing a specimen may take 20-30 hours 
and it is a physical impossibility to avoid breaking 
off some of even the larger branches in the course of 
this task. 

The most serious objection to the method, 
however, is that it involves the destruction of the 
liver surface. Therefore it cannot give with precision 
the very information that the surgeon most requires. 
If there be planes of relative bloodlessness which the 
surgeon might utilize in cutting the liver, he must 
know their exact location with reference to surface- 
markings on the viscus as it presents at operation. 
It is true that one can quite easily judge approxi- 
mately the position of, say, the plane of the falciform 
ligament on a completed cast, but it is important to 
realize that such judgment is only approximate. 
Some of the statements in the literature about 
bloodless planes happen to be exactly true : but it will 
be shown later that some are not. 

3- Injection of Coloured Dyes.—To meet the 
above difficulty, a leaf has been taken from the book 
of - workers on pulmonary morphology (Brock, 
1946). 

If a coloured dye such as methylene blue is injected 
along the hepatic duct of a well-washed liver, it 
permeates in a few minutes to the surface in a 
pattern of dots and patches that tend, but only 
to a limited extent, to coalesce with time. If the right 
and left hepatic ducts are separately isolated by 
dissection at the porta, and injected each with a 
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differeatly-coloured dye, a demarcation will appear 
on the surface of the liver between the areas drained 
by each duct (Fig. 750). 
THE MATERIAL 
This investigation has involved the study of 
58 livers by all three methods previously described, 
though by no means all the methods have been used 


on every liver. It is possible to employ the coloured 
dye method, and follow it with either radiology or 
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Fic. 7§2.—The commonest bile-duct pattern. The liver is 
viewed from the front and the common bile-duct, with the 
—y vein behind it, passes up behind the inferior edge of the 
iver. 
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comparison with the total volume of the organ. They 
drain into the inferior vena cava near the superior 
margin of the liver as three main stems, the right, 
the middle, and the left hepatic veins. To be exact, the 
middle usually joins the left vein before entering 
the cava. The hepatic veins run upwards, defining 
three corresponding segments of liver. Each segment 
drains more or less exclusively by its hepatic vein, and 
the extent of anastomosis between these segments is 
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Fic. 753.—The liver has been turned upwards to show a 
common arrangement of structures in the portal fissure. 
Note the left division of the portal vein turning forwards to 
terminate as the blunt saccus, and the curve of the postero- 
lateral duct over the right division. 
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the plastic, but it has not been found possible to obtain 
a good cast after the ducts have been injected with 
neohydriol, or if a radio-opaque material is included in 
the resinous mixture. The livers were obtained 
dusing the course of routine autopsies. If the 
pathologist conducting the post-mortem was satisfied 
that it was not necessary to section the liver, he 
removed it from the cadaver with as long a length 
as possible of the duct structures in the free edge of 
the lesser omentum, and with a section of inferior 
vena cava on the back of the liver. Sometimes, 
more or less diaphragm was included in the specimen. 


THE RESULTS 


To the surgeon, the liver is an organ that 
bleeds excessively when cut; to the student of gross 
eratomy, the liver is preponderantly hepatic veins. 

ig. 749 emphasizes the great bulk of these veins in 


Key to Figs. 752, 753. 


uncertain, though most investigators agree that this 
occurs (Elias and Petty, 1952; Gans, 1955). It will 
be seen from the cast illustrated that the left vein 
drains the ‘classical’ Jeft lobe, that is, the area to the 
left of a sagittal plane through the liver attachment of 
the falciform ligament. This plane may be called, in 
brief, the plane of the falciform ligament. 

There are some lesser hepatic veins, variable in 
number and exact arrangement, which drain into 
the front of the inferior vena cava at some distance 
below the origin of the three main veins. They pass 
backwards directly from the liver substance, and are 
of obvious surgical importance. 

The portal veins occupy less than half the volume 
of the hepatic veins. 100 ml. of plastic was more 
than enough to fill the portal tree in all the livers 
studied, whereas 200 ml. was occasionally inadequate 
for the hepatic veins (Figs. 749, 751). At the porta 


| 
Ored 
ed in 
The r 
the 
ipette, 
nd of 
ZW 
ies; 
d is 
iding | SUPERIOR LEFT 
yn of | LOBAR DUCT 
er of 
ther- 
ilt to 
aking 
‘se of 
hod, 
f the | 
‘ision 
lires. 
must 
face- 
tion. 
roxi- 
form 
nt to 
nate. 
bout 
t will 
t the 
book 
“ock, 
cted 
r, it 
in a 
only 
‘ight 
_ by 
th a 


638 THE BRITISH 


hepatis the main trunk of the portal vein divides into 
a right and a left division, the whole forming a 
T-junction. The right division is small and may 
even be non-existent, in which case branches to the 
right half of the liver take immediate origin from the 
portal vein trunk. The left division is much longer, 


Fic. 754.—Coronal section through a liver of which the 
right hepatic duct has been injected —_ 3 dark dye. Note 
t the cut central hepatic vein S which the =. of the 


artery forceps lies) marks the central boundary o: 
area, i.e., the principal plane. 


the injected 


and proceeds transversely to the left along the porta 
hepatis, between quadrate lobe and caudate lobe, 
until it reaches the fissure for the ligamentum 
teres. This fossa lies in the plane of the falciform 
ligament. The division turns forwards along the 
fossa for about an inch, to end as a blind termination, 
usually called the saccus. In this part of its course it 
lies between quadrate lobe and left lobe. 

From the portal vein, or from its divisions, 
branches to the liver substance take origin. Their 
general direction is outwards, and so in many parts 
of the liver the portal vein branches will be travelling 
at right angles to neighbouring hepatic vein branches. 
The two systems are entirely distinct. 

The remaining pair of duct systems, the bile- 
ducts and the hepatic arteries, are both very much 
smaller than the portal veins. In terms of capacity 
for Marco Resin, the bile-ducts vary between 10 
and 40 ml.; the arteries are not much larger. A 
cast in which all four hollow systems are injected 
(Fig. 751) shows that bile-passages and arteries closely 
cling to portal vein branches in their course through 
liver substance. Dissections in the region of the 
porta show that this association commences where 
the branches first plunge into the liver. At the other 
end of the scale the association is represented by the 
‘portal triad’ familiar to the histologist. This 
intimate relationship of the three sets of vessels 
justifies dignifying the combination as a composite 
system for which the adjective ‘Glissonian’ has been 
suggested by Kiernan (1833). Information about 
the system can be gained by injecting any one of its 
three components. 

The branches of the Glissonian system supply 
the liver in a segmental fashion: that is, a branch 
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receives no anastomoses from neighbouring ones, 
and so supplies completely the sector of liver with 
which it is associated, and only that sector. No 
exception to this statement has been met in any of 
the casts made in this series, or as a result of radio. 
logical or coloured dye studies. Other observers 
have remarked on this point, e.g., Elias (19§5), 
reviewing some earlier work of his own (Elias and 
Petty, 1952), and Gans (1955 b). However, Segall 
(1923) did describe some small and insignifican 
anastomoses between the right and left hepatic 
arteries. 

The fact that bile-duct, hepatic artery, and portal 
vein originally divide into a right and a left branch 
implies that the liver must be interpretable on the 
basis of the Glissonian system, as two halves about a 
‘principal plane’. This plane must be closely con- 
sidered because of its importance in hemihepatec- 
tomy. Fig. 750 shows the anterior aspect of a liver of 
which the right hepatic duct has been injected with 
a red dye, the left with a blue. It will be seen that 
the principal plane is far to the right of the plane of 
the falciform ligament. It starts below at the apex 
of the gall-bladder notch and extends upwards to 
the point where the left hepatic vein debouches in 
the inferior vena cava. This specimen also showed, 
when viewed from behind, that the plane corresponds 
exactly to the groove that bisects the gall-bladder bed. 
Above the region of the porta there is no surface 
marking to indicate its position, but approximately it 
halves the caudate lobe. The demarcation is very 
sharp, but it is not everywhere very regular. Note, 
for example, that a large bulge of right half into left 
half is apparent in the upper part of the plane on 
the anterior surface of the liver. 


Fic. 755.—The right posterolateral duct (arrowed) takes 
separate origin from what is apparently /eft hepatic duct. 


In the depths of the liver it is important to 
recognize that the central hepatic vein lies in the 
principal plane (Fig. 754). 

Study of the further subdivision of the liver 
necessitates familiarity with the main bile-duct 
branches. The commonest pattern of the biliary tree 
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is diagrammatically represented in Fig. 752. The 
common hepatic duct divides into right and left 
hepatic ducts: the former drains the right half of the 
liver by two main ducts, an anteromedial and a 
posterolateral, while the latter supplies a branch, or 


FiG. 756.—A single duct draining the quadrate lobe is arrowed. 


two branches, to the quadrate lobe and then, crossing 
the plane of the falciform ligament, divides into a 
superior and an inferior branch to the left lobe. 
Both right and left hepatic ducts severally originate 
a branch or branches to the caudate lobe, which it will 


_ Fic. 757.—A quadrate lobe duct such as that shown in 
Fig. 756 has been injected with a blue dye; the duct to the 
anteromedial zone of the right lobe has been injected with a 


red dye. 


be remembered is partly in the right half of the liver, 
partly in the left. Note how the right anteromedial 
duct curves over the right division of the portal 
vein. 

Of vital importance to the surgeon is a knowledge 
of how much of the Glissonian system can be 
dissected at the region of the porta before it plunges 
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into liver substance (Figs. 753, 761). The hepatic 
artery divides much earlier than the portal vein or 
the bile-duct, and its branches lie correspondingly 
more superficial. Their pattern of arrangement is 
very variable (Healey and Schroy, 1953; Couinaud, 
1954), but by the time the deeper biliary and portal 
branches have been identified the operator can be 
in no doubt about which arterial branches correspond 
with the ducts and veins in which he is interested. 
The arteries are therefore, for simplicity, not shown in 
the diagram. 

The common hepatic duct usually divides late, 
when it has almost come to lie between portal vein 
bifurcation behind, liver in front. Its branches in 
fact tend always to bear this inaccessible relationship 
to the portal system. This is particularly true of 
branches to the caudate lobe, which are never easily 
visualized, and also, to a less extent, of both the 
upper and the lower branch to the left lobe. These 
latter originate by bifurcation of the left duct, 
frequently at a point completely overlain by the 
left portal vein as it turns forwards as the saccus. 
However, the bifurcation is quite often proximal 
to the bend, and in such a case the two branches can 
be separately identified with greater ease. 

It is true that the two branches to the left lobe 
can be picked up again as they emerge from cover 
of the saccus farther to the left. However, the 
biliary branches most easily located at the hilum are 
those to the quadrate lobe, and to the right half of 
the liver. The first subdivision of the right duct 
into anteromedial and posterolateral ducts can always 
be found, and quite often (Healey and Schroy quote 
a figure of 28 per cent) these second-order ducts in 
fact originate directly from the common hepatic 
duct (Fig. 755). More peripheral subdivisions than 
those just described cannot be dissected at the porta 
without removing liver tissue. 


FIG. grt ag anterior surface of the liver faces down- 
wards. The right anteromedial duct has been injected with a 
blue dye, and the posterolateral with a red. See text for full 
description. 


It is now possible to consider further segmenta- 
tions in the right and left halves of the liver. 

The first question that arises is whether the plane 
of the falciform ligament is also a plane of internal 
subdivision. Previous authors already mentioned 


have answered this cuestion in the affirmative, as 
a result of studies with casts in which it was found 
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that a sheet of paper could be interposed between 
neighbouring branches along this plane. However, 
Healey and Schroy (1953) remarked that in 20 per 
cent of livers biliary branches may cross the plane 
in its lower third from right to left—that is, branches 
traverse the quadrate lobe and cross the fissure for 
the ligamentum teres to drain a small area of left 
lobe of liver (Fig. 755). Notwithstanding this 
exception, on the whole it proved true when dissecting 
hilar structures that the left lobe of the liver may be 
considered an independent entity as regards the 
Glissonian system. It is certainly true (and this is 
surgically the more important fact) that no element 
of this system originating to the left of the plane 
of the falciform ligament crosses the plane to 
supply an area to the right of the plane. It would 
appear justifiable, therefore, to retain the classical 
definition of right and left lobes separated by this 
plane. 

In the right lobe we may consider first the duct or 
ducts to the quadrate lobe. Sometimes, this duct takes 
origin directly from the common hepatic duct, 
and is the only duct draining the quadrate lobe 
(Fig. 756). It was in such a case that blue dye was 
injected along the quadrate lobe duct, and the area 
marked out on the liver surface thereby was found 
to be not only the traditional quadrate lobe, on the 
back of the liver, but also the whole area between 
the principal plane and the plane of the falciform 
ligament on the front (Fig. 757). The caudate lobe 
is thus a structure superimposed on the upper half 
of the posterior surface of the guadrate lobe, as defined 
by the new concept. 

We now come to the right half of the liver, 
supplied, as has been seen, by an anteromedial 
and a posterolateral duct, which may be considered 
to define corresponding zones. In a series of livers, 
one or both of these ducts has been injected with a 
coloured dye, thereby defining on the anterior aspect 
the line in which the plane between the two zones 
meets the surface. This line is extremely variable in 
position, and is not related to any obvious surface 
landmarks. Moreover, sagittal sections cut through 
a specimen in which the posterolateral duct had been 
injected with a red dye, the anteromedial with a 
blue, illustrate that though the distinction into 
posterolateral and anteromedial zones is sharp near 
the principal plane (Fig. 758), yet more to the 
periphery there is much overlapping. There is no 
transgression of the rule of segmentation, that is, no 
section shows mixing of the dyes. But a section near 
the periphery showed some red dots amidst areas 
preponderantly of blue dots, and vice versa. The 
effect is that the surgeon’s blade would find this part 
of the ‘plane’ almost as well vascularized as any 
randomly selected area of liver. 

Fig. 758 also shows another point of considerable 
negative importance. When Couinaud and Gans 
advocate operations involving transecting the liver 
along this plane they describe the right hepatic vein 
as running in the plane and therefore being a valuable 
guide to its location. This statement is only approxi- 
mately true: the hepatic vein cut across in the section 
is obviously embedded entirely in the posterolateral 
lobe. 

A final disadvantage of this ‘plane’ as regards 
surgery is that it is far from plane. Its contour defies 
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description, especially owing to the variation jp 
proportionate size of anteromedial and poster. 
lateral zones. However, as an approximation on« may 
describe the former as being a quarter of a sphere, one 
plane surface being the anterior surface of the liver 
while the other is the principal plane, and this lobule 
is ensheathed from behind and laterally, and algo 
to a varying extent from above and below, by the 
posterolateral zone. 

In view of the preceding considerations, the 
question of what to call this plane presents some 
difficulty. The terms employed by previous author; 
have always implied the endowment of properties 
which the plane does not possess, e.g., right interlobar 
fissure (Gans). It is therefore suggested that it be 
called the ‘ (right) indefinite plane’, a name that might 
remind the surgeon that its importance to him js 
secondary. Likewise, the two sub-units of the right 
half have been referred to by the vague term ‘ zones’, 
rather than by the more precise descriptions of 
‘lobes’. 


SURGICAL APPLICATIONS 


These will be considered under the following 
headings: bile-ducts in danger during surgical 
operations on neighbouring structures, resections of 
liver, local and segmental; and _intra-hepatic 
cholangioenterostomy. 

Bile-ducts in Danger.—Healey and Schroy 
(1953) emphasized the surgical importance of what 
they called the ‘subvesical duct’. This duct usually 
arises from the duct to the anteromedia! zone of the 
right lobe or from the right hepatic duct, and runs 
very superficially along the gall-bladder bed, more 
or less along the groove that marks the principal 
plane. It may even emerge from the liver and lie 
in the connective tissue between liver and gall- 
bladder. In any event, it is very liable to be opened 
during cholecystectomy, as the bladder is stripped 
off the liver. Healey describes an incidence of 
34°5 per cent for a superficial duct of this nature. 
The present series is smaller than Healey’s, but 
such a duct was observed in nearly 50 per cent of 
cases. 

The legend of the hepato-cholecystic bile-duct 
presumably owes its origin to the subvesical duct. 
In fact, no case of a duct emerging from the gall- 
bladder bed of the liver and actually entering the 
gall-bladder was found either by Healey, or by the 
present writer. Were it proved to occur, the con- 
nexion would then be of great theoretical importance 
as the only known example of anastomosis between 
separate branches from the common bile-duct. 

The gall-bladder bed is not the only area where 
bile-ducts have been described to leave the liver. | 
The so-called ‘aberrant ducts’ were first described 
by Ferrein (1733), and later by Kiernan (1833). 
Extrahepatic bile-ducts (other than the main trunks) 
are frequently to be found in the connective tissue 
that surrounds the inferior vena cava where it is 
buried in the back of the liver, and in the extraperi- 
toneal fat between the layers of the falciform ligament | 
near its liver attachment, and also in the tissue | 
bridging the fissure for the ligamentum teres and 
the saccus. Staining in these areas has often been 
noted after injection along the common hepatic | 
duct of a dye solution. 
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Surgically, however, the most interesting group 
are those which leave the left extremity of the liver 
to course for a varying distance between the layers 
of the left triangular ligament, perhaps even reaching 
the diaphragm. An example of this condition is 
shown in Fig. 759 where the extrahepatic bile-ducts, 
filled with gelatin by injection of the common hepatic 
duct, are clearly seen. They are accompanied by 
portal vein branches, which have been filled with a 
gelatin-carbon suspension, and microscopy showed 
that prolongations of intrahepatic arterial branches 
were also present. The frequency of the condition 
is assessed most variably by different authors, but 
jt cannot be very uncommon as it was found here in 
no less than three of the twenty specimens which 
included an umbrella of diaphragm, and in which 
the search was specifically made. Surgical piquancy 
has been lent to the original anatomical descriptions 
by a recent publication (Rapant and Hromada, 1950) 
describing 2 cases where mobilization of the left lobe 
of the liver was followed by leakage of bile from 
abnormal ducts in the triangular ligament. 

Resections of Liver.—The recognition that 
liver architecture is segmental, and that the intra- 
hepatic channels follow reasonably constant courses, 
may bear on the surgery of the organ in three possible 
ways. First, it makes possible the planning of incisions 
and excisions in such a manner that no portion of 
liver tissue meant to be left in situ is deprived of blood 
circulation or biliary drainage. Second, it raises the 
possibility that there may exist planes which are 
relatively bloodless, and so peculiarly suitable for 
use by the surgeon. It must be realized that these 
two are entirely separate considerations. Third, it 
implies the feasibility of segmental resection assisted, 
as regards the control of haemorrhage, by extra- 
hepatic ligation of the vascular pedicles. 

Planned Excisions.—This phrase is of wide scope. 
It implies that whenever the surface of a liver is 
broached, the surgeon should visualize the arrange- 
ment of the hollow structures in that region, and 
should be able to assess how much derangement of 
liver structure, and therefore function, he may be 
causing. In particular, it is important that he should 
remember the possibility of causing disturbance at 
some distance from the site at which he inflicts his 
injury. 

These considerations apply to local excisions, and 
also to the trimming of lacerations of the organ. 
The most obvious examples are that an incision into 
the upper part of the right or the left lobe is likely to 
interrupt the appropriate hepatic vein and so destroy 
the venous drainage from the lower part of the lobe. 
In the present state of our knowledge of hepatic vein 
anastomoses, it would therefore appear unwise not to 
excise the lower part of the lobe as well, by extending 
the incision completely across the lobe. 

As regards ‘bloodless planes’, the main proposals 
have been the principal plane, the plane of the 
falciform ligament, and the plane subdividing the 
right lobe. Reference to a cast in which all the hollow 
structures have been injected (Fig. 751) warns how 
small is the gap in any area between sizeable branches 
of neighbouring Glissonian segments. It follows that 
the essential prerequisite of any bloodless plane is 
that it be accurately identifiable from the surface and 
at all times as the incision proceeds. 
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On this count, it has already been shown that the 
plane subdividing the right half is most unsuitable. 
It is variable in location, irregular in contour, not 
sharp near the anterior liver surface, and it does not 
necessarily contain the right hepatic vein. 

The plane of the falciform ligament, however, is 
almost ideal. It is very clearly demarcated on the 
surface, anteriorly by the attachment of the falciform 


Fic. 759.—The liver has been turned upwards. Bile-ducts 
leaving the liver at its left pole to course along the left 
triangular ligament are arrowed. 


ligament and posteriorly by the fissure for the liga- 
mentum teres and the groove between caudate 
lobe and left lobe. Only a few vessels cross the plane 
in its lower third. Moreover, the liver at this site 
is usually quite thin and so bleeding into the incision 
is relatively easily controlled by digital pressure, a 
method recently emphasized by Brunschwig (1955). 
Later, through-and-through interlocking sutures 
are inserted. 

The third possibility, the principal plane, is less 
satisfactory. Posteriorly, the groove along the middle 
of the gall-bladder bed is an accurate guide to the 
plane, but elsewhere there is no visible surface 
marking, and the caudate lobe must be bisected by 
eye. Anteriorly, a line drawn from the left side of 
the inferior vena cava at the upper margin of the liver 
to meet the apex of the gall-bladder notch marks the 
plane fairly well, but local departures from the line 
are common and one is shown in Fig. 750. Again, 
the thickness of the liver is approaching its maximum 
in this region, and hemostasis is correspondingly 
more difficult than in the plane of the falciform 
ligament. However, it would appear that splitting 
the liver along this plane would be at least greatly 
facilitated by the anatomy, and, as Couinaud (1955) 
suggested, the procedure may be useful in the 
approach to the porta where for one reason or another 
the conventional route from the back is contra- 
indicated. 

Assisted Segmental Resection.—The first descrip- 
tion of a partial hepatectomy with precognition and 
control of the blood-supply and biliary drainage to the 
part resected was given by Pettinari (1947) and 
independently by Raven (1949). These authors per- 
formed ablation of the left lobe; that is, up to the plane 
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of the falciform ligament. Lortat-Jacob and Robert 
described right lobectomy in 1952, and publications 
describing the same and similar operations have 
followed at an ever-increasing frequency. A new 
era of hepatic surgery has dawned. 

When the blood-supply is ligated, colour changes 
are said to occur in the affected segment. Guidance 
is thereby given as to the correct line of section, and 
hemorrhage is reduced. 

The possible operations follow directly from the 
anatomy described previously. There are two main 


Fic. 760.—Transhepatic cholangiogram of a case of 
obstructive jaundice, showing a large duct draining the 
quadrate lobe (arrowed). 


groups: formal hepatectomy, and semi-formal. In the 
former case, both the Glissonian and the hepatic 
vein pedicle to a segment are controlled ; in the latter, 
only some elements of the vascular pedicles can be 
tied. 

In the present state of our knowledge, there are 
only two operations which can properly be designated 
formal: they are right and left lobectomy, the removal 
respectively of the classical right and left lobes, the 
plane of section being in either case that of the falci- 
form ligament. The left lobe is supplied by the left 
hepatic vein, and all branches of the Glissonian 
system originating at the left border of the saccus; 
the right by middle and right hepatic veins, and 
by the right division of the portal vein and all 
branches of the left division given off before the 
saccus, or from the right border of the saccus 
(Fig. 753). 

The semi-formal hepatectomies vary in the extent 
of aid that they receive from the anatomy, and 
correspondingly in their ease of technical execution. 
Excisions based on the principal plane may properly 
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be called right and left hemi-hepatectomy. The 
corresponding hepatic vein may be secured, but until 
more is known about the degree of functional 
anastomosis between the hepatic veins, it would 
seem unwise to tie the central hepatic vein in either 
operation. It will be remembered that this central] 
vein lies in the principal plane itself. In performing 
a left hemihepatectomy, removal of the central vein 
might endanger the anteromedial zone of the right 
half of the liver and so the vein should be pre- 
served and the section made slightly to its right, 
Similar considerations apply to right hemihepatec- 
tomy. 

In performing the hemihepatectomies, a ve 
important point to remember is that the biliary 
branch to the posterolateral zone of the right half, 
or less often that to the anteromedial zone, may 
originate from the /eft hepatic duct (Fig. 755). In 
such a case it would be easy for the surgeon mis- 
takenly to think that the junction of the first right 
branch with the common hepatic duct was really 
the bifurcation of the common duct. Performing a 
left hepatectomy, he might then tie and divide 
the main duct immediately above the first right 
branch, and so destroy the biliary drainage of half 
the liver remnant. It is essential, therefore, to 
follow the Glissonian structures well to the left 
= right, as the case may be) before dividing 

em. 

Excisions of smaller masses of liver than the above 
cannot be aided by tying a hepatic vein. In the /eft 
lobe, Patel and Couinaud (1955) suggest the possi- 
bility of excision of the inferior half alone, and 
certainly the appropriate Glissonian pedicle can be 
ligated. However, the left lobe itself is usually 
of quite small volume, so that it is difficult to imagine 
circumstances when left inferior segmentectomy, 
with its minor saving of hepatic tissue, should be 
preferred to left lobectomy, with its clearly demarcated 
plane in which hemorrhage is easily controlled. In 
the right half the subdivision, these authors propose, 
of the two zones by a horizontal plane into four 
segments can be ignored, because the anterosuperior 
and posterolateral bile-ducts, arteries, and portal 
veins do not subdivide until they have plunged a 
considerable distance into the liver, and so are not 
accessible at the porta without incision into liver 
substance. Excision of one or other zone alone is 
theoretically possible, but the properties of the plane 
between the zones have been shown to be inimical to 
surgery. It is important to remember, too, that 
though the bile-duct to the posterolateral zone 
usually springs from the common duct at a higher 
level than that to the anteromedial zone, the opposite 
arrangement may also occur. There would then be 
a chance of ligation of the bile-duct to the wrong 
zone. Despite all these difficulties, however, such 
operations have been performed, for example by 
Fredet and Bernier (1956), but they owe much less 
to anatomical niceties than to the technical dexterity 
of the surgeons concerned. 

Another operation based partly on the right 
innominate plane is that described by Gans (1955 a) 
as ‘middle lobectomy’. The left limit of resection 
is the plane of the falciform ligament, and a truncated 
wedge of tissue bounded by these two planes is 
removed right back to the porta hepatis. The 
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now-isolated left lobe and right posterolateral zone 
are united by capsular stitches. Before the ablation 
the central hepatic vein and the appropriate Glissonian 
pedicles are tied. This operation also suffers from the 
deficiencies of the right interzonal plane. Gans 
advocated it for cancer of the gall-bladder, but on the 
basis of his own description of the mode of spread 
of the growth into the liver, it would appear that the 
more radical, yet technically easier, operation of right 
lobectomy would offer a much greater chance of 
cure. 

Removal of caudate or quadrate lobes, separately 
or together, has not been investigated in detail. 

Intrahepatic Cholangiojejunostomy.—One 
result of investigating internal structure is that it 
raises the possibility that a particular intrahepatic 
bile-duct can be found with ease and regularity, and 
used for draining into intestine an irremediably- 
blocked biliary system. The utility of such proce- 
dures lies mainly in cases where the obstruction is 
non-malignant, and often traumatic and the result 
of previous surgery. Longmire states (Lipmann and 
Longmire, 1954) that benign stricture of the common 
hepatic duct rarely reaches so high as the junction 
of right and left hepatic ducts, and therefore the whole 
liver can usually be drained of bile through a duct 
in one half or the other. 

It was Longmire who first published a method, 
and some examples of its use (Longmire and Sanford, 
1948). An incision was made into the left lobe of 
the liver from the anterior surface, and carried straight 
backwards until there appeared on the cut surface 
the end of a transected bile-duct which, because 
of the effects of back-pressure, had dilated to a calibre 
that made it suitable for anastomosis. The section 
of the left lobe was then continued to the posterior 
surface with amputation of a broad wedge of the 
left lobe, and the end of the duct implanted in a loop 
of jejunum. 

No precise instructions are given in the paper as 
to the exact location of the plane of section, but the 
photographs indicate a point two or three finger- 
breadths to the left of the plane of the falciform 
ligament. The section therefore follows no ana- 
tomical plane and would be likely to provoke serious 
hemorrhage. The large duct found would be 
— the superior or the inferior duct to the left 
obe. 

Dogliotti, however, had previously, in 1946, 
performed a similar operation which appears to take 
greater advantage of the anatomy, but did not 
describe his operation till after Longmire’s work 
was published (for example, see Dogliotti and Fogliati, 
1954). He used the stomach for his anastomosis, a 
procedure which can be criticized: far more impor- 
tant, however, he cut right across the liver im the 
plane of the falciform ligament, and isolated what he 
terms the ‘central bile-duct of the left lobe’ at the 
cut surface. Often one or other of the superior and 
inferior left lobar ducts is larger than its fellow, or 
else the main left duct subdivides late so that it is 
still present as a single large duct at the plane of the 
falciform ligament, and this is the canal Dogliotti 
presumably means. 

There is yet another possibility: one that would 
obviate the necessity for sacrificing a large portion 
of liver. The consideration is important, because in 
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the nature of the problem the liver is already taxed 
by the back-pressure in its obstructed bile-passages. 
The quadrate lobe, as has been seen, is drained by 
one or a few bile-ducts, rarely more than two. The 
sole duct, or the left-most of multiple ducts, runs 
downwards and forwards from the porta hepatis 
towards the inferior margin of the liver, and usually 
in the depths of the fissure for the ligamentum 
teres or in the right wall of the fissure. It is 


Fic. 761.—The liver turned upwards. The finger holds aside 
the left edge of the fissure for the ligamentum venosum, which 

been deepened by blunt dissection, and points at a bile-duct 
to the quadrate lobe running forwards in the fissure. 


suggested that the operation be commenced with 
Dogliotti’s procedure in mind, but that section should 
commence at the inferior border of the liver and 
proceed (by blunt dissection) on the posterior surface 
in the fissure. In this way, the duct to the quadrate 
lobe may be encountered. It is always quite easy to 
find in a post-mortem liver, and though it is sometimes 
of a rather narrow diameter, perhaps as little as 
js in., it is much more frequently of important 
proportions. Often large enough even in the absence 
of biliary obstruction to be anastomosed to intestine, 
there is every likelihood that it would prove suitable 
in the type of case here being considered (Figs. 
753, 761). There is some evidence to support this 
view. Fig. 760 shows a transhepatic cholangiogram 
in a case of jaundice due to carcinoma of the head 
of the pancreas: the duct to the quadrate lobe is 
clearly outlined, and very nearly as large as the main 
ducts to the left lobe. (Nurick, Patey, and Whiteside, 
1953, described this case, though this particular 
radiograph was not published in their article.) 

Supposing the operation to prove impossible, 
because of a particularly small duct to the quadrate 
lobe, the section along the plane of the falciform 
ligament can be completed (with the aid of extra- 
hepatic ligation of the blood-vessels if necessary), 
and a large duct to the left lobe used for the anasto- 
mosis, as Dogliotti described. 

One important relation of the duct to the quadrate 
lobe must be remembered. If one dissects upward 
along the fissure for the ligamentum teres, one will 
ultimately meet the blind termination of the left portal 
vein, which has turned forwards along the fissure. The 
duct lies deep (i.e., anterior) to this saccus, and only 
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where the saccus ends does it gain superficiality 
(Figs. 753, 761). The saccus rarely being much more 
than 1 in. long, it follows that efforts to locate the 
duct will be safe, provided they are pursued to no 
nearer than 2 in. from the porta hepatis and the 
transverse part of the left portal vein. 


SUMMARY 


Various methods of investigation of intrahepatic 
structure are described, including the injection of 
coloured dyes along separate bile-ducts. 

The usual patterns of the four systems of hollow 
structures are discussed, and the validity of sub- 
division of the organ by means of certain avascular 
planes, as described by previous authors, is tested 
by the dye method, and found wanting except in 
two cases. These planes are here called the principal 
plane, and the plane of the falciform ligament. 
Respectively they divide the liver into right and left 
halves, and right and left lobes. 

After reference to superficial and accessory bile- 
ducts, which may be in danger during operations on 
neighbouring structures, the principles underlying 
resections of liver substance are discussed, and the 
conclusion drawn that only right and left lobectomy 
and right and left hemihepatectomy, derive directly 
from anatomical considerations. 

Finally, a new operation, involving isolation of 
the duct to the quadrate lobe, is described for the 
relief of high obstruction of the common bile-duct. 
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SIMPLIFIED HEPATECTOMY 
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PROFESSOR OF SURGERY, SCHOOL OF MEDICINE, CHIBA UNIVERSITY, CHIBA, JAPAN 


DurinG the last two decades notable progress has 
been achieved in anzsthesia, surgical physiology, 
and chemotherapy, which has enabled surgeons to 
enlarge the scope of surgical treatment with lower 
operative mortality and morbidity. For instance, 
hepatic resection, once the monopoly of surgical 
giants, has been an operative procedure that many 
surgeons having the necessary environmental ameni- 
ties can undertake without much hesitation. 

It is one of the fundamental concepts of surgical 
therapy that when dealing with malignant growths 


the liver, and some of them are too theoretical to be 
resorted to in practice. In general, there is in most 
reports a common trend to employ large numbers of 
sutures and a variety of packs as a means of circum- 
venting uncontrollable hemorrhage, and this seems 
to be the major deterrent to most surgeons from 
operating on the liver, yet there is ample evidence 
that bleeding is far from being insurmountable. In 
such operations, the risk of infection or biliary leak 
may be overcome by special attention to drainage, 
admittedly complicating the operative procedure. 


Fi1G. 762.—Mobilizing the left lobe of the liver. 


of viscera it is important to resect adjacent structures 
involved by the malignant process. This is especially 
true in cancer of the cardia of the stomach, in which 
condition it is often difficult to make a positive 
diagnosis despite meticulous examination by radio- 
graphy, endoscopy, etc. Not infrequently surgeons 
encounter more or less advanced carcinoma originat- 
ing in the anterior aspect of the cardia which often 
invades the left hepatic lobe by direct infiltration. 
Under such circumstances, and where there are no 
metastases in non-resectable structures, resection 
of the liver should be formally carried out as a part 
of the operation, as advocated by Wangensteen 
(1951) and others, thus increasing the scope of 
operability. 

A number of techniques for liver resection have 
already been published (Table I). Nevertheless, all 


Table I.—PRINCIPLES OF DIFFERENT TECHNIQUES 
(After P. W. Stone, 19§1) 


1. Compression of the pedicle of the tumour by elastic ligature and 
extra-peritonealization (Cousins, 1874). 

. Cautery excision of tumour (Escher, 1886). 

. Lobectomy of the lobe containing the tumour (Langenbuch, 1888). 

. Introduction of preliminary hemostatic sutures, tyiug them after 
resection (Kousnetzoff and Pensky, 1896). 

. Placing of clamps on cut edge, exteriorization of clamps and 
removal at a later date (Clementi, 1890). " 
Gauze tamponade of cut surface (Anschutz, 1903). 

. Excision and hemostasis by electrocautery (McLean, 1929). 

. Excision and hemostasis by electrocautery following preliminary 
placement of hemostatic sutures (Reid, 1945). 


those which are in use at the present time demand 
complicated manceuvres which from the practical 
standpoint seem far from being finalized. Moreover, 
‘ost procedures are limited to solitary resection of 


FiG. 763.—The blades are ovoid in cross-section, and the 
beak-like end of the under-blade prevents liver from being 
squeezed out beyond the tips. 


The purpose of this report is to present a simpli- 
fied method of liver resection developed by the author, 
and especially as part of the ablation of a malignant 
process originating in an adjacent organ without fear 
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of either hemorrhage or biliary drainage during the 
post-operative course. The author will herein touch 
only a few details of this operative method. 


OPERATIVE METHOD 


The method is preferably employed for resection 
of the left lobe, whether partial or total, the caudate 


\\ 


% \\ \" \ 
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Then, the author’s crushing clamp, as shown jp 
Fig. 763, is placed across the intact portion cf the 
left lobe. After crushing, the lobe is severed by a 
sharp knife (Fig. 764). The gradual closure of the 
clamp is sufficient to gain a complete crushing effec 
on the parenchyma along the blade of the clamp, the 
instrument being so constructed that the parenchyma 


Fic. 764.—Excision of the left lobe of liver. 


Fic. 765.—Suturing raw surface of liver. 


< 


Fic. 766.—Completion of insertion of sutures. 


or quadrate lobe, or a part of the right lobe, the 
necessity for which surgeons not infrequently en- 
counter. The technique, however, is not suitable 
for massive resection of the right lobe. 

1. Resection of the Left Hepatic Lobe.— 
The operation is commenced by a high midline 
incision. The ligamentous attachment between the 
diaphragm and the left lobe is incised towards the 
diaphragmatic hiatus (Fig. 762). Beyond the hiatus 
the severance is extended to the right crus of the 
diaphragm, after which procedure the left lobe can 
readily be rotated forwards and slightly to the right. 


alone is crushed, the capsule being left intact. 
Resection is performed about 0-5 cm. beyond the 
clamp. The next step is the treatment of the remainder 
of the lobe. A few ligatures are employed for the 
large blood-vessels appearing on the bare surface, 
and two or three large sutures are passed through the 
entire thickness of the lobe along the inside of 
the blade of the clamp (Figs. 765, 766). The ends of the 
sutures are then tied very gently as the clamp is 
gradually removed. Needless to say, where the 
resection is small, fewer sutures will be necessary, 
sometimes only one. 


of 
tres 
cau 
% me: 
or | 
2 
a 
\ 
3 A A 
= 
| ail filr 
Y I 
| 
| 
j — j ig 
gZ 
| 
th 
g! 
p! 
sy: 


tact. 
| the 
nder 
the 
face, 
1 the 
of 
f the 
ip is 
the 


sary, 


SIMPLIFIED HEPATECTOMY 647 


Neither packs of gauze or Gelfoam, nor autografts 
of greater Omentum or peritoneum are needed for 
treatment of the bare surface, and the use of the 
cautery is rarely required. In actual fact experi- 
mental and clinical experience at our clinic shows 
that there is little risk of parenchymatous hemorrhage 
or biliary drainage following this operative procedure. 


Fic. 767.—Necrotic area in suture line. 


After completing the operation, a polyethylene 
film drain is placed in the same side of the upper 
abdominal cavity, and is usually withdrawn by ten 
days after operation, though it depends on the 
amount of drainage. 

2. Resection of the Right Hepatic Lobe.— 
Hitherto, removal of a solitary tumour located in 
the right lobe was carried out by the wedge form of 
resection as practised by Zweifel-Payr, Kessenetzoff, 
and Pansky. Use of the author’s clamp makes the 


the ligatures near the stump, and fatty infiltration 
was scattered throughout the neighbouring portion 
(Fig. 767). Four months later this reaction was 
replaced by a thick layer of connective tissue associ- 
ated with fibroblastic thickening of Glisson’s capsule 


Fic. 768.—Histology at end of four months. 


as well as cicatrical atrophy of the neighbouring 
liver tissues (Fig. 768). In the light of these facts, 
one may assume that the repair of the bare surface is 
complete within four months of the operation. 


OPERATIVE RESULTS 


The total number of hepatic resections undertaken 
at our clinic by the end of April, 1956, was 45, of 
which 6 cases underwent liver resection alone, 
whereas in the remaining 39 cases the hepatectomy 


Table II].—DETAILS IN CASES WITH LIVER RESECTION ALONE 


(Nakayama Surgical Department, up to end of April, 1956) 


NAME OPERATIVE REMOVED PATHOLOGICAL END-RESULTS 
(Initials) Sex AGE DIAGNOSIS PORTION DIAGNOSIS 
me. Y. Male 43 Hepatoma Subtotal It. lobe Tumour due to 8 yr. 2 mth. 
(135 g.) ascariasis (alive) 
K.O Male 63 Hepatoma Total It. lobe Hepatoma 3 yr. 6 mth. 
(360 g.) (alive) 
S. M. Male $2 Liver gumma Total It. lobe Liver Tb. 2 yr. 10 mth. 
(459 g.) (alive) 
i fh = Female 52 Liver cyst Total It. lobe Liver distoma 2 yr. 2 mth. 
(350 g.) (alive) 
a Male 68 Hepatoma Total It. and Cholangiogenous 4 mth. 
caudate lobes carcinoma (died) . 
($70 g. and 300 g.) 
N.A Female 13 Liver tumour Subtotal rt. lobe Hepato-adenoma I yr. 7 mth. ! 
(350 g.) (alive) 


procedure much shorter, since the troublesome con- 
ventional manceuvre of suture is no longer necessary. 


HISTOLOGICAL STUDY 


An important feature in the assessment of the 
value of this simplified hepatectomy is to observe 
the healing process in the stump of the remaining 
gland. Histological study of cases coming to autopsy 
provided valuable information regarding this matter. 
'wenty-five days after operation there was marked 
infiltration by fibroblasts and round cells growing 
centripetally into the necrotic areas produced by 


was part of a combined resection of a neighbouring 
viscus, as shown in Tables II and III respectively. 
No deaths occurred in the group of solitary hepatec- 
tomy. The cause of death in 2 cases af.er combined 
resection, involving more than four organs, was 
emphysema thoracis due to a leak from the anasto- 
motic site in the gut. No deaths were attributable 
to the hepatectomy itself. The same technique was 
employed for gastric ulcers penetrating into the liver, 
where resection en bloc of liver and ulcer-bearing 
part of the stomach was easier than separation from 
the ulcer; some of these ulcers were malignant. 
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FOLLOW-UP RESULTS 


1. Hepatectomy Alone (Table IJ).—Of the 
hepatectomized patients, all except one case of 
carcinoma of the bile ducts are still alive and well, 
the longest survival period being over eight years. 
This group includes one four-year survivor with a 
hepatoma who follows his usual occupation free 
from any sign of recurrence. 

2. Combined Resection (Table III). — As 
opposed to benign lesions this group of malignant 
cases gave rather poor results. It must be borne in 
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Fic. 771.—Recovery of liver function after solitary liver 
resection. 


Table II].—DETAILS IN CASES WITH COMBINED 
RESECTION OF THE LIVER 


No. of Cases Operation 
Organs Resected en bloc ( ) indicates Deaths and 
Ulcer Mortality Rate 
Entire stomach, liver, spleen, tail of 
pancreas, colon, and left suprarenal 
gland 2 1 (§0 per cent) 
(by leak at 
Anastomosis) 
Entire stomach, liver, spleen, tail of 
pancreas and left kidney I ° 
Entire stomach, liver, spleen, and 
tail of pancreas 4 I (25 per cent) 
(by leak at. 
Anastomosis) 
Entire stomach, liver, and spleen 2 ° 
Entire stomach and liver 13 (1) ° 
Cardia, liver, spleen, and tail of 
pancreas I ° 
Cardia and liver 6 (1) ° 
Stomach and liver 5 (2) ° 
Gall-bladder, liver, and colon I ° 
Gall-bladder and liver 2 ° 
Colon and liver 2 ° 
TOTAL 39 (4) 2 ($°13 per 
- cent) 
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mind, however, that most of those malignant -ases 
included in this group were so advanced that 
recurrence was inevitable, yet we have one 3-year 
survivor. It is our view that, since surgical removal] 
is still the only real cure for malignancy at the present 
time, efforts must be made to resect en bloc the 
liver involved, if practicable. 


CONCLUSION 


Although various methods of hepatectomy have 
their different advocates, the advantages of the one 


Fic. 770.—Histology of hepatoma. 


described by the author are: (1) Feasibility, since the 
use of as simple an instrument as a crushing clamp is 
all that is needed to obviate complicated manceuvres; 
and (2) There is no fear of untoward complications 
such as hemorrhage or biliary drainage, as our 
considerable clinical experience amply proves. We 
believe that this simplified method of liver resection 
is worthy of trial, especially where a combined 
resection is called for, yet, at the same time where it 


’ is desirable to avoid prolonging the operation time. 


CASE REPORTS 


Case 1.—Japanese male, aged 63 years, was seen at 
the Nakayama Clinic because of a mass in the epigastrium 
and symptoms of fullness of the stomach and occasional 
pain. A large tumour, smooth on the surface, could be 
seen in the epigastrium, moving with respiration. Physical 
examination was otherwise normal. Examination of the 
blood: R.B.C.s 4,250,000 per c.mm.; W.B.C.s 6800; 
Hemoglobin 98 per cent (Sahli). No abnormalities in 
the urine. Occult blood negative. Radiography of the 
chest normal; of the gastro-intestinal tract showed an 
immobile area along the lesser curvature of the stomach. 
The most probable diagnosis was carcinoma of the 
pylorus, and exploration was carried out on Oct. 8, 1952, 
under spinal anesthesia. The abdomen was opened 
through a high mid-abdominal incision. There was no 
ascites and the stomach and spleen were normal, but 
there was an egg-sized, pale-yellowish, firm tumour in 
the middle part of the left hepatic lobe. The specimen 
when removed weighed 360 g., and measured 16 « 8-5 » 
6:2 cm. When transected it was firm and white (Fig. 769). 
Pathological diagnosis: Hepatoma (Fig. 770). After an 
uneventful post-operative course he was discharged 22 
days later. A speedy recovery in liver function was noted 
(Fig. 771). 

Case 2.—Japanese male, priest, aged 55 years, was 
admitted to the Nakayama Clinic for surgical exploration. 
Symptoms were epigastric discomfort for six months, 
changing to periodic pain for one month. An egg-sized, 
tender, elastic tumour was noticed, moving with respira- 
tion, slightly on the left of the epigastrium. Abdomen 
otherwise was normal. R.B.C.s 2,380,000; W.B.C.s 


Fic. 769.—Cut surface of hepatoma. 
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772.—Operation specimen. 
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Fic. 774.—Recovery of liver function after combined liver 
resection. 


6800; Haemoglobin 55 per cent. Occult blood was strongly 
positive. Barium meal revealed cancer of the stomach. 
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FiG. 773.—Histology of removed tumour (Case 11). 


Laparotomy was performed on Dec. 15, 1954, under 
spinal anesthesia. A tumour the size of a fist was found on 

e lesser curvature, with many metastases in the splenic 
and other nodes, and direct infiltration of the liver was 
observed. Total gastrectomy combined with resection of 
the left hepatic lobe, the spleen, and the tail of the pancreas 
was carried out (Fig. 772). Microscopical structure of the 
lesion is shown in Fig. 773. The liver function returned 
to normal within four weeks (Fig. 774). 
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RESECTION AND RADICAL AMPUTATION IN THE TREATMENT 
OF TUMOURS OF THE BONY PELVIS, ILLUSTRATED BY 
A CASE OF PUBIC RESECTION 


By ROBERT MONRO, IPswicH 


OF recent years hindquarter amputation has become 
established as the treatment of choice in the majority 
of cases of osteogenic tumour of the pelvis (Gordon- 
Taylor and Monro, 1952; Gordon-Taylor, Wiles, 
Patey, Turner-Warwick, and Monro, 1952). None 
would deny, however, that it is a major mutilation, 
and in certain circumstances resection of only a 
segment of the pelvic girdle may be the elective 
procedure and need not result in any disability. 


CASE HISTORY 


In 1952 G. J., aged 21, an electrician, at that time 
‘erving with the Fleet Air Arm, gave a history of five 


43 


months of occasional pain in the lower abdomen and right 
groin. There was no discernible external abnormality, but 
on rectal examination a hard nodular tumour 4 cm. in 
diameter was palpable, arising from the back of the pubis 
and abutting on the prostate and base of the bladder. 
Radiographs showed a partially calcified tumour projecting 
from the back of the pubis and indenting the base of the 
bladder (Fig. 755). This was thought to be cartilaginous, 
and in view of some seeming rarefaction in the adjacent 
pubis, it appeared likely to be sarcomatous (Monro, 1953). 

The advisability of hindquarter amputation was con- 
sidered, but it was decided that, with the tumour situated 
as it was, a local resection offered as much chance of 
effective clearance as did a hindquarter amputation, and 
yet entailed much less mutilation. 
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AT OPERATION.—On Sept. 17, 19§2, an incision was 
made corresponding to the anterior part of the hindquarter 
amputation, extending from mid-iliac crest above the 
ingui ligament to just beyond the midline above 
the pubis and allowing access for temporary control of the 


FiG. 775.—-Radiograph of pelvis, showing the partially 
calcified tumour projecting internally from the back of the 
pubis with some apparent rarefaction of the adjacent pubis. 


Fic. 777.—Patient balancing on right leg after resection of 
ight pubic bone. 


common iliac artery (Gordon-Taylor and Monro, 19§2). 
A second incision was carried back from the pubic tubercle 
to the ischial tuberosity in the perineal crease. 


SURGERY 


greater part of the right pubis was then resected wi‘: the 
tumour attached posteriorly, the latter at all points ay pear. 
ing to have a covering of normal tissues. The woun | was 
closed in its lateral part with interrupted thread stiches, 
but a considerable gap was left in the medial part of the 
wound in the position formerly occupied by the body 
of the pubis. 

Fears were entertained that an awkward hernia might 
develop, and though Muir (1951) had reported shortly 
beforehand that this gap had occasioned no disability in 
a woman on whom he had carried out a similar resection, 
the gap was closed as a precautionary measure with a 
double-layered sheet of tantalum gauze (Fig. 776). 


Fic. 776.—Radiograph of pelvis, showing the extent of the 
resection, and the gap in the girdle filled in with tantalum gauze. 


Fic. 778.—Patient at work on the top of a telegraph pole. 


THE SPECIMEN.—This comprised the body of the 
pubis with superior and inferior rami, and arising from 
its posterior surface, a nodule of cancellous bone 4 = 3 » 
2°5 cm., capped with a thin covering of cartilage. Histo- 
logical examination confirmed that this was an exostosis 
with no hint of malignancy. 
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RESECTION 


PxOGRESS.—No attempt was made to immobilize the 
limb post-operatively. Full movement at the hip was 
noted on the tenth day. The patient was sitting out of 
bed on the fourteenth day and started walking on the 
eighteenth, albeit with some feeling of stiffmess. After 
four weeks he was walking well and negotiating stairs with 
ease. The wound healed soundly and has never occasioned 
the least disability. Four years after his operation there 
is slight bulging in the region of the right pubic body 
and a slight cough impulse, a state of affairs comparable 
to the condition known as Malgaigne’s bulge, but there is 
no definite rupture. There has been no recurrence of 
the tumour. 

The patient was invalided from the Navy and took 
employment as an electrician in the Post Office, being 
concerned with outside maintenance, calling for a high 
degree of strength in handling telegraph poles (Fig. 777) 
and agility in climbing them (Fig. 778). Subsequently 
the patient rejoined the Services, this time in the Army. 
He completed his battle training successfully and has 
become a tank gunner. He was last seen in September, 
1956, four years after his operation, on embarkation leave 
and about to sail for active service in the Middle East. 


DISCUSSION 


It has been the experience of a number of surgeons 
that resection of the pubis causes little disability 
(Muir, 1951; Young, 1956), either in respect of 
locomotion or herniation, and yet such resection may 
hold prospect of eradicating a tumour successfully. 
Even more massive resections involving the acetabu- 
lum and calling for extensive orthopedic reconstruc- 
tion, but giving correspondingly poorer function, 
have been carried out (Lipscomb, 1952), though it 
would seem that if the extent of the tumour within 
the os coxz is such that its resection entails dis- 
organization of the hip, it is probably inviting 
recurrence not to do a hindquarter amputation. 

The case here described is an outstanding 
demonstration that the pubis can be resected to 
eradicate a tumour without occasioning any disability 
whatever. It also illustrates certain problems in 
relation to diagnosis in pelvic tumours and exemplifies 
points to be assessed in deciding between hindquarter 
amputation and conservative resection. 

It might be thought that a biopsy would have 
been of value in this instance, for pre-operatively the 
tumour was considered to be a chondroma, probably a 
chondrosarcoma, whereas in fact it proved to be an 
exostosis. Nevertheless, it was to be remembered 
that cartilaginous tumours have a well-established 
tendency to local recurrence unless removed with an 
intact investment of normal tissues, and biopsy was 
to be deprecated. This outlook on biopsy is particu- 
larly important with tumours projecting into the 
pelvis or abdomen, where there is no chance of 
resection at a more proximal level if recurrence does 
take place. In such tumours, therefore, the least 
procedure which should be contemplated should be 
a block resection, and if any form of preliminary 
exploration is undertaken, this should be merely to 
assess the extent and operability of the tumour 
and should be made transperitoneally, through a 
remote incision, preserving the integrity of tissues 
over the internal aspect of the tumour until definite 
resection or amputation. It should also be pointed 
out that biopsy, apart from being dangerous, may be 
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misleading, and in this instance would probably 
have been so, for the exostosis had a cartilaginous 
cap whose microscopical appearance without the main 
mass of the exostosis would have confirmed the clinical 
impression that the tumour was a chondroma and 
done nothing to dispel the suspicion that it was a 
chondrosarcoma, since cartilaginous tumours may not 
be homogeneous and may contain well-formed carti- 
lage in one area and obvious malignant tissue in 
another (Jaffe, 1947). 

It has previously been suggested that the outlook 
on treatment of osteochondral tumours of the pelvis 
should differ if the tumour is on the outside of the 
pelvis or within (Monro, 1953). When a tumour 
arises externally on the pelvic girdle, there should be 
extreme reluctance to do anything other than a 
hindquarter amputation, for resection may invite 
recurrence and in breaching the integrity of the pelvis 
invites recurrence in situations no longer accessible 
to such amputation. 

The case recently described by Young (1956), 
where amputation was advised but declined and a 
local resection perforce carried out, amply illustrates 
this point. Recurrences later developed in the 
abdominal wall and retroperitoneally. 

Where, however, a tumour arises internally and 
is small and accessible to local resection, and yet, by 
reason of the proximity of the tumour to viscera and 
peritoneum, hindquarter amputation offers little more 
in terms of effective clearance than block resection, 
then resection without biopsy should be performed. 
It may offer as good a prospect of survival and ensures 
incomparable superiority of form and function. 


SUMMARY 


‘A case of resection of the pubis for osteo- 
chondroma is described and attention drawn to the 
excellent function which may be retained following 
this operation. 

The points to be considered in deciding whether 
to carry out a resection of the pelvic girdle or a 
hindquarter amputation in tumours of this neighbour- 
hood are discussed. 

Comment is made on the apparent paradox that 
there should be an inclination to treat tumours on 
the internal aspect of the pelvis by resection, and those 
on the external aspect by hindquarter amputation. 


Acknowledgement.—Though this patient has 
been followed up at Ipswich, his operation took place 
on the Surgical Unit at The Middlesex Hospital, 
and my thanks are due to Mr. D. H. Patey, Director 
of Surgical Studies, who has kindly agreed to my 
publishing these observations. 
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SIMPLE ULCER OF THE SMALL INTESTINE 
By GERALD KEEN 


WESTMINSTER HOSPITAL 


WHILST ulceration of the small intestine may occur 
in the course of diseases such as tuberculosis, Crohn’s 
disease, typhoid fever, necrotizing enteritis, and the 
dysenteries, the occurrence of a solitary ulcer or, 
occasionally, multiple ulcers of the jejunum or ileum 
is sufficiently uncommon to arouse interest. 

Ulcers associated with Meckel’s diverticula, 
gastric heterotopia, and gastrojejunostomy are not 
considered here as they are secondary to a known 
aetiological factor. 

Simple ulcers of the small intestine were first 
described by Matthew Baillie in 1805 and Cruivellier, 
discussing peptic ulcers in 1830, referred to ‘simple 
ulcers’ of the small intestine which he considered to 
be peptic in nature. 

There have been few references to this condition 
in the British literature, but several American and 
Continental series of collected cases have been 
reported, the more outstanding of these being that 
of Brown and Pemberton (1936) and of Oudard and 
Jean (1925), since which time further reports and 
a comprehensive review by Ebeling (1933) have 
appeared. 

Three further cases are here reported and the 
condition is briefly discussed. 

Occurrence.—This condition affects all ages 
from 8 to 77 years and collected series indicate a 
preponderance of 3 males to 1 female. 

Symptomatology.—Presentation may be of an 
acute nature, such as perforation, bleeding, or intes- 
tinal obstruction. The majority of cases present as 
perforation of a hollow viscus, and the diagnosis of 
perforated peptic ulcer is usually made pre- 
operatively. 

However, if the history is taken, it will be found 
that a high proportion of cases have had symptoms 
ranging from several weeks to three or four years 
before the onset of the acute episode. Some patients 
suffered from a dyspepsia strikingly similar to that of 
peptic ulceration in its relationship to meals and 
relief by alkalis. Yet others experienced bleeding 
presenting as either hematemesis or melena. Some 
had undergone appendicectomy and many had been 
subjected to careful clinical and radiological examina- 
tions with no positive result. 

One patient who had experienced repeated 
hemorrhages was diagnosed to be suffering from 
*Banti’s syndrome’ on account of splenomegaly 
consequent upon severe secondary anzmia. 

As with peptic ulceration, stenosis may occur 
and with the onset of this state of affairs the dyspepsia 
has in several patients been superseded by the symp- 
toms of progressive intestinal obstruction, as in 
Ravdin’s case (1927). Fistule have not been re- 
corded. 

Pathology.—The ulcer or, rarely, ulcers are 
usually situated in one of two sites—the first loop of 
jejunum or the last loop of the ileum. 

Macroscopically they present on the antimesen- 
teric border of the small bowel and vary between 
o°5 cm. and 2-5 cm. in diameter. The edge is terraced 


and the base may or may not be indurated. When 
perforated they show a striking similarity to the 
appearance of perforated duodenal ulcer, being clean 
and punched out. 

Histologically the picture is that of an acute or 
chronic simple inflammatory reaction showing varying 
degrees of round-celled infiltration, necrosis, and 
fibrosis, together with thrombosis of the vessels. 
Chronicity predominates, which is in keeping with 
the long history given by most patients. 


FIG. 779.—Case 2. Segment of ileum showing two separate 
perforations. 


Annular constricting ulcers with an abundance of 
fibrous tissue are occasionally seen. 

The lymph-nodes may be enlarged, and in these 
cases present a similar histological picture. 

Simple ulcer of small bowel shows a marked 
tendency to perforation of all coats. 

Causation.—Although there appear to be two 
distinct conditions, ileal ulceration and jejunal 
ulceration, the occasional occurrence of both forms 
os the same patient presumes a common aetiological 

ctor. 

The first and last loops of the small bowel are 
the most fixed, and consequently are more liable to 
suffer as a result of trauma and several cases have 
followed within some months of a definite abdominal 
injury. 

Vascular causes such as thrombosis or embolism 
have been postulated. Focal infection has been 
suggested and some authors cite the work of 
Rosenow on the selective affinity of certain strains of 
streptococci for the digestive tract. Ulceration as a 
response to stress certainly does occur in the large 
intestine, but there is no evidence of a parallel 
association in the small intestine. 

All of the postulated theories of causation have 
much experimental evidence to back their validity, 
but in the individual cases most authors conclude 
that the part played by any named aetiological factor 
is at best speculative. 

However, the case quoted by Gale (1922) (see 
below) seems to be an exception. 

Diagnosis.—The condition may present as an 
acute episode of perforation or intestinal obstruction 
and the diagnosis will be made at operation. 

However, the problem of diagnosis of the chronic 
variety is of more than academic importance as it 
is in these cases that a multitude of investigations, 
and in many cases exploratory operations, are 
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performed, with failure to detect the causative 
disease process. 

The problem of gastro-intestinal haemorrhage, 
acute or chronic, in the absence of radiological 
evidence of disease of the cesophagus, stomach, 
duodenum, or colon, is a particularly common and 
perplexing condition which may from time to time 
be traced to simple ulcer of the small bowel. Occult 
blood in the stool is a frequent finding in the absence 
of obvious bleeding. 

Ebeling (1933) points out that the condition may 
be diagnosed pre-operatively if careful radiological 
investigations are made, although barium studies 
of the small bowel are notoriously difficult of inter- 
pretation. 

Treatment.—The acute episode, such as perfora- 
tion and obstruction, will be treated surgically in 
any event, and in chronic cases where pre-operative 
diagnosis is made resection of the diseased segment 
of intestine is probably the safest treatment. 

In acute perforations there is no place for wedge 
resection or oversewing of the ulcer, unless the 
patient’s condition is critical. 

The rare occurrence of carcinomatous ulcers of 
the small intestine makes resection, rather than a 
more limited procedure, desirable, as these ulcers 
may be impossible to differentiate at operation from 
the simple variety. 


_ Fic. 780.—Case 1. Jejunal ulcer. The mucosa is thickened 
in the area surrounding the ulcer and there is an acute inflam- 
matory reaction at the ulcer margin. The muscle is thickened 
by acute inflammatory edema. Hematoxylin and eosin. 
45.) 


Prognosis.—The collected literature quotes a 
mortality of between 60 per cent and 75 per cent, 
and most of the deaths are due to peritonitis or 
hemorrhage. 

However, there is reason to suppose that these 
patients should fare no worse than perforated or 
bleeding ulcers of the stomach or duodenum. 

The patient whose ulcer bleeds is at+great risk, 
for he may be submitted to operation and the ulcer 
overlooked as it is in many cases not indurated and 
several reports are available of abdominal exploration 
vith negative results being followed by demonstration 
of the bleeding ileal or jejunal ulcer at necropsy. 

There is evidence to suggest that spontaneous 
healing does occur. Oudard and Jean (1925) reported 
the case of a patient who had a group of ileal ulcers 
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in various stages of development, one of which was 
healing, and the stenotic type of lesion is probably 
an exaggerated response to the tissues to the ulcer. 

Recurrence has been reported and Gale’s patient 
had three separate episodes of perforation of the 
ileum, each of which followed an attack of furuncu- 
losis of the external auditory meatus. 


CASE REPORTS 


Case 1.—The patient was a young man aged 20 years, 
who was admitted as an emergency to Westminster 
Hospital under the care of Mr. Frank d’Abreu, on 
May 21, 1956. 

There was no previous history of ill health or dyspepsia 
until the day of admission. Shortly after breakfast he 
experienced sudden upper abdominal pain and some 
minutes later vomited profusely. 

On EXAMINATION.—The patient showed the signs of 
perforation of a hollow viscus with acute generalized 
peritoneal irritation. 

Investigations.—Plain radiography of the abdomen in 
the erect position revealed free air beneath both domes of 
the diaphragm. The vomit gave a positive reaction for 
occult blood. 

A diagnosis of perforated peptic ulcer was made and 
surgical treatment advised. 

AT OPERATION (Mr. John Mitchell).—Upper midline 
incision. On opening the peritoneum gas and blood- 
stained fluid escaped. A fibrinous exudate was seen to 
cover the upper loops of small bowel. There was no 


Fic. 781.—Case 1. Section of lymph-node. Acute inflam- 
matory reaction showing infiltration with mononuclears and 
polymorphonuclear cells. Haematoxylin and eosin. ( 206.) 


abnormality in the stomach or duodenum. Further 
inspection revealed a perforation 2 cm. in diameter 
situated 8 cm. from the duodenojejunal flexure on the 
antimesenteric border of the jejunum. One lymph-node 
in the adjacent mesentery was enlarged. No other 
abnormality was detected. The 8-cm. loop of jejunum 
bearing the perforation was resected together with the 
mesentery and enlarged node in relation to it and con- 
tinuity restored by end-to-end anastomosis. The patient 
made a good recovery although this was delayed by post- 
operative adhesive obstruction which was relieved 
surgically. 

PATHOLOGY REPORT.—The specimen consists of 8 cm. 
of jejunum bearing a perforated ulcer 2 cm. in diameter 
situated on the antimesenteric border. The mucosa was 
thickened in the area surrounding the ulcer. The mucous 
membrane is interrupted by an ulcer with an acute 
inflammatory reaction at the margin, and below this 
the muscle is thickened by acute inflammatory edema 
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and exudate, the process extending right through to the 
peritoneum. 

It is a non-specific type of reaction and the appearances 
are unlike those seen in peptic ulceration, Crohn’s disease, 
or typhoid fever. The lymph-nodes are acutely inflamed, 
the cedema and infiltration with polymorphonuclear cells 
closely resembling the pathological changes present in 
the jejunum. 


Case 2.—This patient was a man aged 55 years who 
developed a dyspepsia, post-prandial in nature and 
relieved by alkalis, together with colicky abdominal pain 
which recurred several times. The condition was investi- 
gated by barium meal and follow through, but no abnor- 
mality was detected. 

One year later he developed a cough, and sputum and 
a radiograph of the chest revealed bilateral tuberculous 
infiltration. His sputum was positive for tubercle bacilli 
both on direct smear and culture. 

He commenced a course of I.N.A.H. 50 mg. twice 
daily together with P.A.S. 15 g. daily and was admitted 
to the Brompton Hospital under the care of Dr. F. H. 
Young. Whilst an in-patient he was treated with a course 
of old tuberculin. He made a good clinical response to 
his treatment and by March, 1955, his sputum was no 
longer positive for tubercle bacilli, he gained weight, 
and his chest radiograph showed considerable clearing. 

On the afternoon of April 17 he experienced sudden 
acute widespread abdominal pain. 

On EXAMINATION.—The patient presented the picture 
of perforation of a peptic ulcer. 

AT OPERATION (G. Keen).—The peritoneal cavity was 
soiled with faculent fluid, which was seen to originate 
from two punched-out perforations 0-5 cm. in diameter 
20 cm. apart on the antimesenteric border of the ileum 
2 m. from the ileocecal valve. There were no adhesions 
and no lymphadenopathy. No other abnormality was 
found in the abdomen. 

The loop of bowel bearing the perforations was resected 
and continuity was restored by end-to-end anastomosis. 

The patient made a good recovery. Three months 
later he experienced an attack of colicky pain in the right 
iliac fossa which settled after three days, and when last 
seen in December, 1956, had had no further trouble. 

PATHOLOGY.—The specimen is a segment of ileum 
22 cm. in length showing four indurated areas of 1 cm. 
diameter on the antimesenteric border. Two of these are 
perforated and one is ulcerated on its mucosal surface. 

Histologically a scattered diffuse inflammatory process 
characterized by round cells and lymphocytes has occurred 
in the submucous layer and there are present what appear 
to be occasional epithelioid cells. There is no caseation 
or other evidence of tuberculous infection. 


Case 3.—This patient, a man aged 62 years, was 
admitted to The Brook General Hospital, Woolwich, on 
May 5, 1956, under the care of Dr. Bruce Pearson. 

He complained of colicky abdominal pain and vomiting 
over the previous four days. 

Past History.—The patient had been well until four 
years previously. He then developed paroxysms of 
abdominal pain, which were associated with constipation 
and abdominal distension. These attacks would last for a 
few days and then settle. Investigation suggested the 
possibility of a carcinoma of the splenic flexure of the 
colon and in August, 1952, laparotomy was performed. 
No abnormality was found. Since this time he experienced 
twelve further similar attacks from which he recovered 
spontaneously in most instances, but on several occasions 
was admitted to hospital. On one admission in July, 
1953, he did not respond to conservative treatment 
and laparotomy was performed. This showed no abnor- 
mality other than a volvulus at the duodenojejunal flexure 
with no evidence of strangulation. 

In December, 1953, he was readmitted with a further 
attack of severe abdominal pain and vomiting. On this 


occasion plain radiograph of the abdomen in the « vect 
position showed free air to be present under the 1 ght 
dome of the diaphragm and a perforated peptic ulcer was 
thought to be responsible. This episode was treatec by 
gastric suction and intravenous fluids and the patient 
made a good recovery. Several further admissions to 
hospital with acute abdominal symptoms followed. The 
case was further complicated by a known allergy to 
margarine and in 1954 he developed paralysis agitans. 

On EXAMINATION.—The patient was pale and de- 
hydrated. The abdomen was distended and bowel- 
sounds were exaggerated. He was treated once again by 
gastric suction and intravenous fluid therapy and made a 
satisfactory temporary recovery, but on May 25, 1956, 
vomited large amounts of altered blood. A transfusion of 
3 pints of blood was given and he recovered, only to collapse 
on June 13 with a further large hematemesis. At this stage 
Ta developed bronchopneumonia and he died in coma on 

une IS. 

POST-MORTEM REPORT.—AIl extra-abdominal organs, 
apart from the lungs, which showed bronchopneumonic 
changes, were normal. 

Abdomen.—Three metres from the duodenojejunal 
flexure was a large transversally disposed ulcer 1-5 * 23 
cm. in size. It was associated with stricture formation 
and the base was necrotic and hemorrhagic. There was 
gross dilatation of the bowel proximal and collapse of 
the bowel distal to the ulcer. ere were no other areas 
of ulceration present and no evidence of disease at the 
site of the previous volvulus at the duodenojejunal flexure. 


DISCUSSION 


Only Case 1 presented with perforation having had 
no previous symptoms. 

Case 2 had symptoms over the previous twelve 
months and Case 3 was unique in that he at one time 
or another suffered from intestinal obstruction, 
perforation, and finally hemorrhage, from which he 
died. Both of these cases had been fully investigated. 

The occurrence of perforation of the ileum in 
Case 2 in a patient known to be suffering from 
pulmonary tuberculosis appeared at first sight to be 
a manifestation of tuberculous enteritis. However, 
the histology was unlike that of infection by the 
tubercle bacillus. 

The ulcer of jejunum in Case 3 was well away from 
the site of the previous volvulus. 


CONCLUSIONS 


Simple ulcer of the small bowel is not a rare 
disease. Three cases are presented and a brief 
discussion of the literature of similar cases gives the 
impression that if the possibility of this condition is 
borne in mind, the correct diagnosis will be estab- 
lished more frequently. 
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SHORT NOTES OF RARE 


OR OBSCURE CASES 


NUMEROUS cases of single mesenteric cyst have been 
recorded, but we have only been able to find 7 
published cases of multiple mesenteric cysts in the 
literature of the last five years. The following case 
was therefore thought to be worthy of presentation. 


Fic. 782.—Plain radiograph (erect) of the abdomen on 
admission, showing a few fluid levels in the small intestine, 
gas shadows in the colon (but not the rectum), and an absence 
of shadows in the right lower quadrant. 


he additional interest of this case lies in the fact 
t at the child was referred with an acute abdominal 
. sorder, i.e., pain, distension, and rigidity, simulating 
‘ peritonitis. 


A CASE OF MULTIPLE CYSTS OF THE MESENTERY 
By R. P. CALLAGHAN anno D. L. B. FARLEY 


FROM THE ROYAL NORTHERN HOSPITAL, LONDON 


CASE REPORT 


A boy aged 3 was seen in hospital at 8.0 p.m. The 
parents said that he seemed to have been in pain 
since 11.0 a.m. that day. The pain was situated around 
the umbilicus. He had been refusing his food, but there 
had been no vomiting, and the bowels had acted normally 
earlier in the day. ‘lhe past history was negative. 

On EXAMINATION.—The child was lying quietly on a 
couch. Although pale, the temperature was 102° F., and 
the pulse 160. The tongue was slightly furred. The 
abdomen was moderately distended and rigid, more so 
on the right than on the left. There was generalized 
tenderness, and dullness to percussion in the right lower 
quadrant. On auscultation, the bowel sounds were 
diminished. On rectal examination, an impression was 
obtained of a highly placed soft mass on the right side. 
A plain radiograph with the patient erect (Fig. 782) 
showed the presence of a few fluid levels in the abdomen, 
probably in the small intestine. Gas was present in the 
colon. There was an absence of any gas shadows in 
the right iliac fossa. 

DIAGNOSIS.—Acute peritonitis seemed the most likely 
diagnosis in view of the abdominal pain, distension, 
tenderness, reduced bowel sounds, and the radiographic 
evidence of small bowel dilatation. For a case of acute 
peritonitis, however, the degree of distension seemed to 
be out of proportion to the length of the history of pain. 
On the other hand, the mass palpated rectally felt like 
distended bowel suggesting intestinal obstruction. This, 
together with the area of dullness in the right iliac fossa 
and the absence of gas shadows in this region on X-ray 
examination, could have been due to an appendix mass 
or to a strangulated loop of bowel. Laparotomy was 
obviously required. 

At OPERATION.—Two large cysts were found in the 
mesocolon, one 17 cm. in diameter, and the other 8 cm. 
The sigmoid colon at this point was compressed and 
appeared to be partially obstructed. From the vicinity 
of these two large cysts, innumerable smaller ones 
extended upwards on to the posterior abdominal wall as 
high as the left kidney. The descending colon was unduly 
mobile and had a long mesentery ; the sigmoid mesentery 
was considerably lengthened. As the mass of cysts was 
traced upwards, the individual cysts became smaller, their 
appearance simulating soap bubbles blown through a wire 
loop. The left kidney and ureter were normal. On 
further exploration, the only other abnormality to be 
found was enlargement of a number of lymph-glands in 
the mesentery of the small intestine. Simple excision of 
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its adherence to the sigmoid colon and its vessels. 


Fic. 783.—The specimen removed at operation, showing 
the two largest cysts, together with the portion of the sigmoid 
colon which the latter were compressing, and to which they were 
firmly attached. 


An end-to-end anastomosis of the large bowel was 
performed. 

After operation, the alimentary tract was decompressed 
by gastric suction. The child was maintained on intra- 
venous therapy for 24 hours, after which time the 
temperature had fallen from 103° to 98°, and the pulse 
from 160 to 100. Bowel sounds were audible on the 
second day and a spontaneous bowel action occurred on 
the fifth day, and he made an uneventful recovery. When 


AUTHOR AGE Sex MESENTERIC PRESENTATION 
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all the abnormal tissue was obviously impossible ye 


e 
sigmoid colon was therefore resected, together with the 
two large cysts and several of the smaller ones (Fig. 783). 


Table I.—DETAILS OF 8 CASES OF MULTIPLE MESENTERIC CysTS 


seen 9 months later there had been no further sym, toms 
and the abdomen remained flat. 

PATHOLOGY.—The specimen was reported o1 by 
Dr. P. M. Peters as follows: “A piece of child’s large 


Fic. 784.—Microscopic section of part of the specimen, 
showing the cyst walls. H. and E. (* §6.) 


intestine 14 cm. long, partly enclosed by two large thin- 
walled cysts 17 and 8 cm. diameter respectively, and with 
clusters of smaller cysts up to 2-5 cm. diameter in the 
fatty mesentery. These smaller cysts contain water-clear 
fluid ; the large ones were not opened but the fluid appears 
to be the same as seen through the translucent cyst walls. 
The lumen of the gut shows a saccular pouch opposite the 
attachment of each of the larger cysts, probably a traction 
diverticulum, but there is no communication with the 
cysts. 

* Histology: The section (Fig. 784) shows multiple 
lymphatic cysts of varying size, some of the larger ones 
having some smooth muscle in the wall. The appear- 
ances are very like those of cystic hygroma and probably 
represent a congenital cystic malformation of cystic 
lymphatic vasoformative tissue.” 


REPORTED FLuID ASSOCIATED 
PATHOLOGY IN CYSTS ABNORMALITY TREATMENT 


Present case 3 yr. M. | Sigmoid Acute 
peritonitis 


Lymphatic cysts | Serous Long sigmoid mesentery, | Resection of 
together with presence bowel 

of descending meso- 
colon 


Kron and Satinsky 
(1954) 


Intestinal 
obstruction 


Jejunum 


No lining made | Chylous | Caecum in right upper | Enucleation 
out quadrant of the cysts 


Beyer and others Ileum Ascites 


No report Chylous | None Radio- 


operation 


(1953) therapy 
Burnett and others 28 yr. F, Sigmoid Incidental No report Serous None Enucleation 
(1950) finding at 


Standeven (1953) 


Tleum Acute 


Lymphangioma Serous Volvulus of ileum (? a | Enucleation 


intestinal complication of the 
obstruction cysts) 
Lowman and others | 16 yr. | M. | Ileum Chronic No lining made | Chylous | Dilated lacteals Resection 
(1952) abdominal out of bowel 
‘ase I pain 


Case 2 16 mth.| M. | Ileum Acute No lining made | Serous Caecum in left upper | Enucleation 
intestinal out quadrant 
obstruction 


Valke (1952) 2} mth.| M. | Ileum Acute 
intestinal 
obstruction 


Cysts with endo- | Chylous | Enormous lacteals Resection 
thelial lining of bowel 


: to 
Pr. 
in a] 
host 
host 
: ~ | | 
an 
int 
| 
M 
1S 
n 
| | 
| 
| 31 yr. F, | 


MALIGNANT CHANGE 


DISCUSSION 


Mesenteric cysts have been reported as occurring 
in approximately 2 out of 200,000 patients attending 
hospital (Collins and Berdez, 1934), and 3 in 750,000 
hospital admissions (Vaughn, Lees, and Henry, 
1948). The incidence of multiple mesenteric cysts 
is very much lower than that of single cysts (Warfield, 
1932). The 7 cases of multiple cysts reported 
during the last five years, together with our case, are 
analysed in Table I. 

In cases of single mesenteric cyst, associated 
abnormalities are rare. Of the cases of multiple 
mesenteric cysts reviewed in Table I, Cases 6 and 8 
were associated with dilated lymphatics, and Cases 
2 and 7 had errors of intestinal rotation; in our 
case, the descending colon possessed a mesentery 
and the sigmoid mesentery was unduly long. In 
our opinion, this frequency of associated anomalies 
cannot be ignored ; furthermore, it is felt that it 
may provide a clue to the aetiology of the condition 
in some cases. Nixon (1956 a) has produced evidence 
that in the young embryo, as the intestines fall back 
into the abdomen, a temporary volvulus may occur 
and lead to the development of intestinal atresia by 
interfering with the blood-supply to the bowel ; he 
also states (Nixon, 1956 b) that cysts in the mesentery 
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are not infrequently seen during operations for 
volvulus neonatorum. We therefore suggest that 
multiple mesenteric cysts may in some cases be due 
to an intra-uterine ‘ accident ’ to the lymphatics. 


We are indebted to Mr. W. B. Gabriel, under 
whose care the child was admitted, for permission to 
treat the patient and to publish this report. Our 
thanks are also due to Dr. P. M. Peters for supplying 
the photographs of the specimen. 
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MALIGNANT CHANGE IN A DENTIGEROUS CYST 
By W. J. D. BRADFIELD, M.C. anp E. S. BROADWAY 


FROM ST. THOMAS’S HOSPITAL, LONDON 


INTRODUCTION 
MALIGNANT change in dental and dentigerous cysts 
is very rare and many of the cases reported as such 
seem to be cysts fortuitously associated with malig- 
nant disease of the jaw rather than malignant changes 


in a dental or dentigerous cyst. Darlington, Ehrlich, 
and Seldin (1953) consider their case to represent a 
carcinoma in a pre-existing dental cyst, and not an 
invasion from the antrum. They show no radio- 
graphs of the case, but report no recurrence two 


Fic. 785.—Lateral oblique radiograph of left mandible, 
showing gross expansion of the bone, and the premolar tooth 
contained in the cyst. 


Fic. 786.—Occlusal radiograph of the jaw, showing the 
extension of the cyst across the midline. 
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years after resecting the maxilla. Sealey’s (1947) 
fungated through the alveolus brings in the question 


of whether the carcinoma arose in the cyst or invaded 


the cyst from the alveolus. There is no follow-up 
reported, the tumour appeared fo be very well 
differentiated and slow growing.’ In Frankl and 
Wiesner’s (1949) case malignant change is reported 
in the maxilla following removal of:a dental cyst six 
years previously. It is not possible in this case to 


Fic. 787.—Lateral oblique radiograph of the left mandible 
18 months showing consolidation and 
regeneration of the 


ne. 


Fis. 739.—Photomicrograph of a section through the papil- 
liferous part of the tumour. H. and E. ( x 50.) 


ascertain from where the carcinoma arose. Thoma 
(1934) reports 2 cases; one is suggestive of cystic 
degeneration in an established carcinoma of the 
mandible, the other shows a dental cyst with a 
carcinoma extending into the surrounding mandible. 
Again the question arises of whether the carcinoma 
arose from the cyst or from outside the cyst and 
invaded it during its growth. 


CASE REPORT 


A woman, aged 33 years, attended hospital complaining 
of a painless swelling of the chin and displacement of the 
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case of a malignant dental cyst of the maxilla which 


lower teeth. The swelling had been present for two 
years, and had gradually increased in size. 


On EXAMINATION.-—There was a smooth bony hard J 
swelling extending from just distal to the mental foramen | 
on the left side of the mandible across the midline to the 


canine region on the right side. Egg-shell crackling could 
be elicited on pressure. The swelling was not tender on 
palpation, nor attached to the skin. There were no 
palpable lymph-rodes, and no sensory nerve involvement, 

Intra-oral examination showed the dental condition to 
be poor, 764]7 only being present. The remaining tooth 


Fic. 788.-—Occlusal radiograph of the jaw _18 months post- 
operatively for comparison with Fig. 786. 


on the left.side, a second molar, was very loose and 
displaced lingually. The swelling noted on extra-oral 
examination extended from the lower second molar to 
the midline and obliterated the buccal sulcus. 

Radiographic examination showed a large radio-lucent 
area in the mandible with an unerupted premolar tooth 
lying close to the lower border on the left side. The area 
extended from the ascending zamus on the left side, 
across the midline, to the first premolar on the right side. 
There was considerable expansion of the bone with 
thinning of the cortex (Figs. 785, 786). A radiographic 
diagnosis of follicular (dentigerous) cyst was made. 

AT OPERATION.—The cyst was removed under general 
anesthesia through a submandibular approach. The 
bone on the outer and inferior aspects of the cyst was very 
thin and easily removed, the mental nerve was identified 
and preserved, and the cyst enucleated. The bony 
cavity, which extended from the ascending ramus on the 
left side to the mental foramen on the right, was saucerized 
to eliminate ‘ dead space’. The lower left second molar 
and the lower right first premolar were denuded of bone 
and were removed, and the sockets closed tightly with 
black silk sutures. The submandibular incision was 
closed in layers incorporating polythene tubing for 
continuous low pressure suction drainage. The drainage 
tube was removed after 48 hours and the skin sutures 
after 5 days. The wound healed without trouble. 

The patient has been followed up both clinically and 
radiographically and 18 months post-operatively there is 
no evidence of recurrence (Figs. 787, 788). 

PATHOLOGICAL REPORT.—The collapsed cyst, together 
with an adjacent submandibular lymph-gland and two 
pieces of overlying bone, was submitted for histological 
examination. The collapsed cyst was in two pieces, 
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measuring §5 X 25 X 25 mm.and 22 x 14 X 14mm. 
The outer surface of the cyst wall presented a nodular 
appearance and the wall varied in thickness from 1 to 
5mm. Some of the thicker areas on the inner surface of 
the wall were covered by papilliferous tissue. Histo- 
logical examination of the thickened areas of the cyst wall 
showed squamous-cell carcinoma in the form of a papillary 
mass invading the wall (Fig. 789). No squamous 
epithelium of the type usually found in dental or 
dentigerous cysts could be found; it was not possible 


| therefore to demonstrate a transition from the simple cyst 


epithelium to squamous-cell carcinoma shown in Fig. 789 
The tumour dic@ not appear to invade any of the body 
fragments submitted for examination. The lymph-node 
was free from invasion. 


DISCUSSION 


A case is described of what initially appeared to 
be a simple dentigerous cyst, but on microscopical 
examination showed undoubted squamous carcinoma 
in the wall. This appears to be unique since 
no other case reported has contained a tooth in the 


cyst. 

A dentigerous or follicular cyst is one that 
develops around the crown of an unerupted tooth 
after the enamel has been formed. The epithelium 
of the tooth follicle proliferates, breaks down, and 
liquefies, and the cyst expands and resorbs the 
surrounding bone. There is no authoritative state- 
ment on the speed of development or growth. It is 
probable that in the case of dentigerous cysts the 
cyst originates soon after the enamel has been 
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completed. In the case described this would mean 
that the cyst has been developing for at least twenty- 
five years. This is evidence against the cyst having 
originally contained malignant cells. 

In view of the malignancy of the cyst a decision 
had to be made as to whether any further surgical 
treatment was advisable. It was thought preferable 
to reserve deep X-ray treatment for use if there 
was a recurrence of the tumour. The extent of 
the cyst, especially its extension across the midline 
involving the anterior attachment of the tongue, 
made resection of the affected part of the mandible 
a hazardous procedure. The fact that the cyst had 
enucleated easily from the bone and that the tumour 
seemed to be a papilliferous growth on the inner 
aspect of the cyst, was felt to justify no further 
operative treatment at that time. 


Acknowledgements.—We would like to thank 
Mr. R. H. Boggon for permission to publish this 
case. 
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ENOUGH cases have been published to establish 
diffuse thickening of the pyloric region of the 
stomach by a giant-cell granuloma as an entity. 
Some 5 cases have been traced in the literature 
(Gore and McCarthy, 1944; Orie, Van Ryssel, and 


~ Van der Zwaag, 1950; Appell, Prtizker, and Klotz, 


1951; McKusick, 1953; and Allen, Batten, and 
Jefferson, 1956). The condition, however, still 
presents a problem in diagnosis and histogenesis. 
Most cases are diagnosed as carcinoma of stomach. 
Any condition, however rare, which mimics carcinoma 


eof the stomach and carries a better prognosis is 


important. For these reasons a further case of giant- 
cell granuloma of the pylorus of the stomach is 
described and its histogenesis discussed. 


CASE REPORT 


A man, aged 38, was admitted on Jan. 29, 1957, com- 
plaining of upper abdominal discomfort for about four 
‘.onths. The pain, moderately severe, came on almost 
‘ once after meals and disappeared spontaneously a 
w hours later. For the last few weeks the pain had also 


GIANT-CELL GRANULOMATOUS THICKENING OF THE GASTRIC PYLORUS 
OF PROBABLE SARCOID ORIGIN 


By H. B. ECKSTEIN 


ADDENBROOKE’S HOSPITAL, CAMBRIDGE 


AND R. A. PARKER 


DEPARTMENT OF PATHOLOGY, UNIVERSITY OF CAMBRIDGE 


gone through to the back between the scapula. He had 
lost 3 st. in weight over the past four months. There had 
been no nausea or vomiting. His only serious illness 
in the past was removal of a gangrenous appendix in 
July, 1950. 

On EXAMINATION.—He was a healthy man and no 
abnormal physical signs were elicited. A barium meal was 
carried out and the report was : ““Nocesophageal lesion was 
demonstrated. Stomach: the whole of the pyloric antrum 
region was rigid and there appeared to be an extensive 
infiltration of gastric wall here, the appearances being 
consistent with a linitis plastica. The duodenal cap 
appeared normal”’. 

AT OPERATION.—Because of this X-ray report and 
clinical history a laparotomy was performed on Feb. 4 
(Mr. P. H. R. Ghey). The abdomen was opened through 
a right paramedian incision. There was diffuse thickening 
of the pyloric region but no definite tumour could be felt. 
The lymph-glands were not enlarged and the rest of the 
abdomen appeared-normal. A Billroth I partial gastrec- 
tomy was performed. ‘lhe post-operative course was 


uneventful. The patient was discharged on Feb. 15 and 
has been followed-up in the Out-patient Department, 
— he has always been extremely well and symptom- 
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INVESTIGATIONS, some of which were performed after 
the receipt of the report on the histology of the stomach.— 
Wassermann and Kahn reaction negative. 
Serum-proteins 6-6 mg. per 100 ml. with a normal 
electrophoretic curve. 
Occult blood in feces negative. 
Hemoglobin 14:2 g. per 100 ml. 
Leucocyte count 4700 per c.mm. 
Blood-urea 32 mg. per cent. 
Radiograph of chest hands, and feet: “No abnor- 
mality and no evidence of sarcoidosis”. 
Mantoux I-1000 negative. 
HIsTOLOGY.—Macroscopically in the portion of 
stomach removed (lesser curvature 8 cm., greater curva- 
ture 16 cm.) the normal rugal pattern in the distal half 


Fic. 790.—An illustration of the barium meal, showing 
rigidity of the pyloric region. 


FIG. 792.—Gastric mucosa infiltrated with numerous sharply 
demarcated follicles. H. and E. (x 30.) 


was completely replaced by numerous nodules of up to 
I cm. in diameter (Fig. 791). The lymph-nodes on the 
lesser and greater curvature measured up to I cm. in 
length. 

Microscopically in the nodular area the stomach wall 
contained numerous clear-cut follicles composed of 
epithelioid cells, a few lymphocytes, and some giant 
cells, with up to 50 peripherally placed nuclei and a very 
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occasional asteroid body. The follicles, 
throughout the stomach wall, were maximal in the n UCOS 
just above the muscularis mucose (Fig. 792). 
lymph-nodes also contained scattered follicles (Fig. 793) 


DISCUSSION 


A case of diffuse thickening of the pylorus of the . 
stomach by a giant-cell granuloma has been described 
The clinical picture was that of peptic ulceration; } 
in contrast the 5 other reported cases all presented 
as pyloric stenosis. Our case, after a barium meal, } 
showed pyloric thickening which was diagnosed as ; | 


FIG. 791.—Partial gastrectomy specimen with nodular appear- 
ance of the mucosa in the distal half. 


FiG. 793.—Follicles containing giant cells in a lymph-node. 
H. and E. go.) 


carcinoma. Even when reviewed with the correct 
diagnosis established, the appearances of the pylorus 
could not be distinguished from those of a carcinoma. 
The 5 other cases were also reported as carcinoma 
after X-ray examination. Thus it would appear that 
radiology of the stomach alone is by no means a 
certain diagnostic test, unless as in the case described 
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| by Alien, Batten, and Jefferson (1956), the duodenum 


P 
N.Ucow FF js also affected. Help may also be given in diagnosis 
). The » by the involvement of other organs by the granuloma- 
*- 793). 1 tous process, as in the case of Orie, Van Ryssel, and 
) Van der Zwaag (1950), which showed fibrosis of the 
Sof the f "i. cause of a giant-cell granuloma in a single 
cribed, ) organ is often difficult to determine; in our case 
ration; 1) tuberculosis could probably be excluded by the 
“Sented FF absence of caseation, the lack of involvement of the 
Pp chest, and by a negative Mantoux reaction and 


syphilis by the negative Wassermann reaction. In 
our opinion the structure of the follicles, namely 
their clear-cut edge, the giant cells with a very 
occasional asteroid body, and the predominance of 
epithelioid cells, clearly suggest sarcoidosis as the 
» cause. This opinion is in agreement with the authors 
of the other five reported cases. 

However, we cannot entirely exclude Crohn’s 
disease in our case and this is so in any case where 
the lesions are limited to the alimentary canal. 
Crohn’s disease of the stomach has been reported by 
Martin and Carr (1953) but the terminal ileum was 
involved as well. The terminal ileum is nearly 
| always involved in Crohn’s disease and lack of this 
feature in our case is a strong point against Crohn’s 
disease. Furthermore Crohn’s disease does not 
usually produce the clear-cut follicles with numerous 
giant cells present in our case. The involvement of 
other organs, the lung in the case of Orie and others 
(1950) and the liver in the case of Allen and others 
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(1956) strongly suggests that cases of diffuse thicken- 
ing of the pylorus of the stomach by a giant-cell 
granulomatous reaction are due to sarcoidosis rather 
than Crohn’s disease. 


SUMMARY 


A case of giant-cell granulomatous thickening of 
the pylorus is described. Enough cases have been 
published to establish this condition as an entity. 
The clinical features may be those of peptic ulceration 
or pyloric stenosis. The histogenesis is probably 
sarcoid in origin. 


We wish to thank Dr. L. Cole and Mr. P. H. R. 
Ghey for permission to publish the clinical details; 
Dr. A. M. Barrett and Mr. V. C. Pennell for their 
help in the preparation of this paper; Dr. D. Gregg 
for the radiology report; and Mr. E. W. Mitchell and 
Mr. S. W. Patman for the illustrations. 
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REVIEWS AND NOTICES OF BOOKS 


A Manual of Human Anatomy. In five volumes. 
Vols. I-IV: By J. T. AITKEN, M.D., Reader in 
Anatomy at University College, London; G. CauseEy, 
M.B., F.R.C.S., Professor of Anatomy, Royal College 
of Surgeons, London; J. JosEpH, M.D., M.R.C.O.G., 
Reader in Anatomy, Guy’s Hospital, London; and 
J. Z. Younc, M.A., F.R.S., Professor of Anatomy, 
University College, London. Vol. V: By J. T. AITKEN; 
D. A. SHOLL, B.Sc., Reader in Anatomy, University 
College, London; and J. Z. YOUNG. 84} x 5} in. 


ty Vol. I, Thorax and Upper Limb. . 162 -—- viii, 
{)}’ with 36 illustrations. 14s. Vol. II, Head and Neck. 
A Pp. 180 + viii, with 53 illustrations. 16s. Vol. III, 
ee Abdomen and Pelvis. Pp. 135 + viii, with 29 illustra- 
: tions. 12s. 6d. Vol. IV, Lower Limb. Pp. 117 + viii, 
_¥ with 36 illustrations. 12s. 6d. Vol. V, Central Nervous 
we, System. Pp. 140 + viii, with 40 illustrations. 1956-7. 
4 Edinburgh: E. & S. Livingstone Ltd. 12s. 6d. 
‘\ FRoM time to time dissecting manuals have appeared as 
alternatives to “‘littke Cunningham”, which has been 
le. such a trustworthy guide to so many members of our 
profession. The most recent rival is the work of four 
London teachers of anatomy and is in five volumes. 
rect These are well printed in clear type and illustrated by 
orus line drawings, some of which are in colour. The spiral 
ma. binding adds to their usefulness and their plastic coloured 
nee covers to their attractiveness. Instructions for practical 
th Clisses in osteology and surface anatomy conclude each 
: . the first four volumes, while the fifth, that on the 


rvous system, deals also with a certain amount of 
croscopical anatomy. The five volumes deal in order 


95 


with the thorax and upper limb, the head and neck, the 
abdomen and pelvis, the lower limb, and the central 
nervous system, a new order of dissection for those of us 
who, following Cunningham, began our dissecting with 
the upper part of the back followed by the upper limb. 
In each volume of the new book an attempt is made to 
link together development, structure, and function with 
the applications to clinical practice. Much of the detail 
found in dissecting manuals is absent and there are para- 
graphs indicating the functional aspects of the parts being 
dissected, an unusual feature of such books. This may 
be helpful to the immature undergraduate for whom the 
work is obviously intended. It is the authors’ expressed 
intention that the book should be a guide to what is 
required of the student to pass his second medical 
examination, but opinions will differ as to whether it is 
sufficiently detailed for this, having regard to the fact that 
nowhere is he referred to a reliable standard book on 
anatomy from which to obtain more information to build 
on these rather bare foundations. 

Certain errors are apparent, e.g., on page 126, Vol. I, 
the ulnar nerve is stated to pass through the flexor 
retinaculum into the palm; on page 8 of Vol. II, longissi- 
mus capitis is stated to be deep to semispinalis capitis; 
and in Fig. 12, Vol. IV, page 35, the insertion of the 
semimembranosus is incorrectly depicted. The brief 
reference to hernia does not do justice to this important 
— which the student should thoroughly under- 
stand. 

Various omissions are to be expected in a condensed 
account of regional anatomy, but as constituents of the 


ap 
La, 
i 
4 
bed 


662 THE BRITISH JOURNAL OF SURGERY 


spermatic cord, the lymphatics and nerves of the testis 
and the cremasteric artery should be mentioned. 

As a guide to dissection this book is open to some 
criticism when compared with the for so long unrivalled 
and so widely used Cunningham’s Manual of Practical 
Anatomy. By being too brief and too matter-of-fact it 
fails to set a sufficiently high standard. Not the least of 
the attractions of Cunningham and one which has 
delighted generations of students, is the style in which 
it is written, e.g., “ By their simultaneous contraction they 
(the transverse perinei) steady the central point of the 
perineum. . . . But what is the central point of the 
perineum? Itis...”, etc. Nothing comparable is to be 
found in the present manual, but when we have said 
this we must admit our admiration for the enterprise of 
its authors and their admirable aim of associating develop- 
ment, structure, and function in such a way as to lessen 
the student’s burden. The book must be regarded as an 
experiment, the result of which will be watched with 
interest, but should this new approach to dissection 
become popular with teachers and students, some 
expansion as well as revision and correction will be 
desirable in future editions. 


Lumbar Puncture and Spinal Analgesia. By Sir 
RoBERT MACINTOSH, M.A., D.M., F.R.C.S.(Edin.), 
F.F.A.R.C.S., Nuffield Professor of Anzsthetics at 
University of Oxford. Second edition. 8} x 6 in. 
Pp. 142 + viii, with r1o illustrations. 1957. Edin- 
burgh: E. & S. Livingstone Ltd. 25s. 


THE second edition of this admirable little book contains 
a number of minor alterations in the script, and the 
illustrations have been revised. All Sir Robert Macintosh’s 
books are well known for their excellent and profuse 
illustrations, and this is no exception. Many illustrations 
are in colour, and those who read this book carefully will 
end with an excellent knowledge of the anatomy of the 
spinal canal. The chapters are all clearly written and 
each chapter of the total nine is filled with sound informa- 
tion. This is a book which should be in the library of 
every anesthetist and those interested in the technique 
of lumbar puncture. 


Surgery of Head and Neck Tumors. By Hayes 
MarTIN, M.D., Attending Surgeon, Memorial 
Hospital, Associate Professor of Clinical Surgery, 
Cornell University Medical College, New York. 
10 X 74 in. Pp. 430+xvi, with §99 illustrations. 
1958. London: Cassell and Co. Ltd. £6 17s. 6d. 

To British readers the title of this book is misleading. 
It is, in fact, a manual of operative management and 
technique. It does not include skull or intracranial 
tumours, but operations for a few conditions which are 
not tumours, e.g., thyroglossal and branchial cysts and 
fistulae and cesophageal diverticula, are described. All 
alternative methods of the management of malignant 
tumours are excluded and there is no discussion about 
the indications for operative treatment as compared with 
radiotherapeutic methods. In fact, the impression is given 
that there is no alternative to surgical ablation. 

The first quarter of the book deals with the general 
management of operations for tumours in this region 
while the remainder is an atlas of operative technique 
illustrated by many clear line drawings. On this aspect 
the surgeon will find all he wants to know and there are 
points of detail which will be valuable to any surgeon who 
has to treat malignant disease of the mouth and neck. 

The author is known for his radical methods, particu- 
larly in the combined operations for removal of the 
primary tumour and a block dissection of the lymph 
drainage in one piece. These operations are well des- 
cribed. However, some of the very limited operations 


for cancer, such as the local excision of a tumour of th 
tongue, described on pages 266 and 267, should bh ive no 
place in modern therapy. There is also no men ion of 
the valuable use of the drill and Gigli saw in the partig 
resection of the body of the mandible. Surely the rc moyg 
of part of the alveolus with rongeur forceps after a cance 
of the overlying gum has been excised as a separate piece, 
as shown on page 226, is contrary to the principles of 
present-day practice ? 

To sum up, this book will provide some useful infor. 
mation regarding technique for the surgeon who already 
has mature judgement, but it may well prove to be 
dangerous in the hands of the less experienced. In no 
sense can it be regarded as a guide to the management 
of tumours in this area, for it deals with one method of 
treatment only. 


Cleft Palate and Speech. By Muriet E. Monrtey, 
M.Sc., F.C.S.T., Speech Therapist-in-Charge of the 
Speech Therapy Unit, the United Newcastle upon 
Tyne Teaching Hospitals. Fourth edition. 7] x 4} 
in. Pp. 271 + xx, with 86 illustrations. 1958. Edin- 
burgh and London: E. & S. Livingstone Ltd. 27s. 64. 


Every surgeon who operates upon cleft-palate cases knows 
how much the end-result of his efforts are due to the 
constant help of the trained speech-therapist. 

Miss Morley is now publishing the fourth edition of 
her book. Four editions in eight years speaks for itself 
and stamps the book not only as a useful one but one 
that is in constant demand. 

Mr. Richard Battle wrote the Foreword to the first 
edition and has no hesitation in recommending it. Pro- 
fessor T. Pomfret Kilner wrote the Foreword to the second 
edition and was loud in his praise for it. Since then this 
book requires no Foreword for it is known not only in 
this country but also overseas. 

As each new edition comes out Miss Morley has 
something new to teach us, and in this edition the further 
experience of the author is given, together with an account 
of the follow-up of cleft-palate cases. 

When it is considered that the incidence of cleft- 
palate cases is 1-5 per 1000 births, or 1 in every 665 live 
births, there must be a large number of cleft-palate cases 
to be dealt with. 

Once again we have nothing but praise for Miss 
Morley’s useful book. 


Principles of Surgical Management. By H. A. F. 
Dub ey, F.R.C.S.E., Lecturer in Surgery, University 
of Edinburgh; B. C. PATon, M.R.C.P.E., The Royal 
Infirmary, Edinburgh; I. F. MACLAREN, F.R.C.S.E., 
The Royal Hospital for Sick Children, Edinburgh; 
I. B. Tait, F.R.C.S.E., St. Mary’s Hospital, London; 
and G. F. MURNAGHAN, F.R.C.S., F.R.C.S.E., The 
Western General Hospital, Edinburgh. With a Fore- 
word by JOHN Bruce, C.B.E., T.D., F.R.C.S.E., 
Regius Professor of Clinical Surgery, University of 
Edinburgh. 10 x 7 in. Pp. 203 + viii, with 68 
illustrations. 1958. Edinburgh and London: E. & S. 
Livingstone Ltd. 27s. 6d. 


HERE is a new practical book which should interest all 
surgeons. This book sets out in a most lucid way the 
many and varied methods now in use in the after-care 
of surgical cases. It is illustrated with a large number of 
original drawings, all of which are well chosen. There 
are many practical surgical tips which should prove of 
real value to the house surgeon or registrar who requires 
to keep rubber tubes in a particular place. 

At the end of the book there is a useful appendix 
giving the amounts of blood required for analysis and 
normal values of common biochemical determinations. 
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A most useful appendix for ready and easy reference. 
So many of these values cannot possibly be remembered, 
and some sort of table such as this is very necessary and 


ful. 
se A table of drugs used in the after-treatment of surgical 
cases is given together with their proprietary equivalent. 
A most useful book which can be recommended 
wholeheartedly. 


Frazer’s Anatomy of the Human Skeleton. Edited 
by A. S. BREATHNACH, M.D., M.Sc., Senior Lecturer 
in Anatomy, St. Mary’s Hospital Medical School, 
London. Fifth edition. 11} x 7} in. Pp. 247+ viii, 
with 197 illustrations, many in colour. 1958. 
London: J. & A. Churchill Ltd. 50s. 


A NEw edition of ‘Frazer’ is an event, particularly as this 
follows the previous one after an interval of eighteen 
years, which is a longer period than that separating any 
previous editions. Nevertheless, the format of the book 
has been preserved, and the present edition has retained 
most of those delightful pen and colour-wash drawings 
so familiar to generation after generation of ‘Primary’ 
students, embellishments which give this classic work its 
character and constitute perhaps its main attraction. Such 
alterations and additions as have been made to the text 
have enhanced the value of the work and these are mainly 
concerned with the vertebral column and with the ribs 
and sternum. New material dealing with the movements 
of the shoulder girdle and of the semilunar cartilage of 
the knee has been included, which brings the account of 
these joints up to date. 

It is generally admitted that instruction in anatomy 
should nowadays concern itself with the radiological 
appearances of living structures and so link this subject 
with clinical studies. To this end, therefore, a number of 
X-ray plates have been introduced. Excellent though the 
quality of these plates is, however, it is doubtful whether 
in a work of this nature they add very much of value. 

‘Frazer’ has traditionally been a book for post- 
graduate study and the inclusion, for instance, of an 
X-ray picture of a normal elbow-joint or lumbar spine 
will not serve to instruct the readers of this book, to 
whom such photographs must be commonplace. 

Once again, ‘Frazer’ will take its place on the shelves 
of all postgraduate students of anatomy and surgery. 
It has been written so obviously by a lover of his subject 
and contains descriptions of so many original and unusual 
aspects of topographical anatomy that it is a joy to read, 
and converts the task of acquiring into a 
stimulating adventure. 


A Contribution to the Study of Portal Hyper- 
tension. By ALAN HENDERSON HUuNT, M.A., D.M., 
M.Ch., F.R.C.S., Surgeon, St. Bartholomew’s 
Hospital, and the Royal Marsden Hospital; Late 
Hunterian Professor, Royal College of Surgeons 
of England. 9} x 6% in. Pp. 230+xii, with 
119 illustrations. 1958. Edinburgh and London: 
E. & S. Livingstone Ltd. 40s. 


Tue background to this excellent monograph was the 
Jacksonian Prize of the Royal College of Surgeans for the 
year 1956. The author has supplemented this with further 
clinical cases and has included in this book some 120 illus- 
trations which enhance the written word considerably. 
The time was ripe for a practical yet comprehensive 
volume on the surgery of portal hypertension and Mr. 
Alan Hunt has supplied this in no uncertain terms. 

This monograph is a credit to British surgery, and we 
vould like to congratulate the author on an excellent 
oduction. 
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O.B.E., T.D., M.B., Ch.M., D.Sc., Professor of 

Anatomy and Director of the Anatomical Laboratories 

in the University of Manchester. With a Foreword 

by Sir GEOFFREY JEFFERSON. 9} < 6} in. Pp. 

356 + xii, with 217 illustrations, many in colour. 

1956. Edinburgh: E. & S. Livingstone Ltd. 

55S. 

It is almost impossible to review this book except in 
general terms because it is packed full of so much, and 
excellent, detail. As Sir Geoffrey Jefferson states in the 
Foreword, “Works on the anatomy of the nerve supplies 
of the cardiovascular system are few indeed and correct 
accounts rarer still”. The impression created by the 
masterly presentation and the profuse, beautiful, and clear 
illustrations is that here indeed the account is correct. 
The numerous illustrations, each such a pleasure and 
profit to look at, are a very notable feature. 

Although it is primarily anatomical, this book contains 
much in addition to anatomy. Its author knows well that 
an account of cardiovascular innervation must include 
much that is physiological and clinical. This scholarly 
and convincing presentation of the subject is enhanced 
by the references, which indicate an immense labour. 

In addition to the full description of the peripheral 
part of the autonomic nervous system, about one-third 
of the book deals with the central pathways and con- 
nexions. It is clear that the material covers a field so 
wide that it presents valuable information to those work- 
ing in many branches of clinical medicine and surgery, 
as well as to the pure anatomist and physiologist. 

The publishers have done an excellent job in their 
presentation of the material; paper, printing, and repro- 
duction of illustrations are all pleasurable and perfect. 
It is difficult to speak too highly of such a book, which 
will certainly become a classic. It is recommended 
unreservedly. 


Recent Advances in Urology. By Howarp G. 
HANLEY, M.D., F.R.C.S., Surgeon, St. Peter’s, St. 
Paul’s, and St. Philip’s Hospitals ; Urologist, Hilling- 
don and Harefield Hospitals; Lecturer in Urology, 
University of London. With the assistance of 
specialist contributors. 8} x s}in. Pp. 270 + viii, 
with 83 illustrations. 1957. London: J. & A. 
Churchill Ltd. 30s. 


It was high time that the subject of urology was repre- 
sented in the Recent Advances series; the previous volume 
of 1936 was long out of date, and Mr. Hanley has succeeded 
in producing another which reflects the many changes in 
this rapidly progressing branch of surgery. He has en- 
listed the aid of five collaborators to discuss branches in 
which they have special knowledge. Urologists now recog- 
nize that their work is as much medical as surgical and it 
is appropriate that the first chapter, by Dr. A. R. Harrison, 
is devoted to Medical Problems in Urology, and the 
second, by Dr. K. F. Anderson, to the Chemotherapy of 
Urinary Infections. Mr. Chapman writes on Periurethral 
Prostatic Resection; the term ‘Transurethral’ is in more 
common usage although possibly less correct. Mr. J. D. 
Fergusson contributes a scholarly chapter on Prostatic 
Cancer, and Mr. D. M. Wallace gives the modern views 
on the aetiology, classification, and treatment of Bladder 
Tumours. 

The major part is written by Mr. Hanley himself, 
and whilst his particular experience of the image amplifier 
makes his account of radiology of the genito-urinary tract 
of especial interest to urologists, the chapters on renal 
surgery will have the greatest appeal to general surgeons. 
To single out one where all are good is not easy, but we 
would commend the masterly account of genito-urinary 
tuberculosis to all who may be called upon to treat that 
disease. The changed ideas of recent years are not as 
widely known even now as they should be; bacteriological 
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Transactions of the International Society of Plastic 


diagnosis is of more importance than radiological if early 


treatment is to be instituted and this side of the problem 
has not kept pace with modern therapy. The principles 
of medical treatment are well described and the indica- 
tions for surgery clearly given, stress being laid on the 
scope for conservative surgery. That the need for sana- 
torium treatment is as great in renal as in pulmonary 
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tuberculosis can no longer be denied, and this ac coun 
should do much to convince those in authority tha: such 
accommodation must be provided. 

The book is well produced, the illustrations are clear, 
and the bibliography is well chosen. A reasonable price 
— been made possible by the moderate size of the 
volume. 


SURGERY 


BOOK NOTICES 


[The Editorial Committee acknowledge with thanks the receipt of the following volumes. 


A selection 


will be made from these for review, precedence being given to new books and to those having the 


greatest interest to our readers.]} 


Surgeons. First Congress, Uppsala. 
1955. Edited by Torp Skooa, neral 
Secretary of the Congress, in Mh Pl with 
RosBertT H. Ivy, M.D., and the Editorial Board of 
Plastic and Reconstructive Surgery. 10 x 6} in. Pp. 
568 + xvi, with 467 illustrations. 1957. Baltimore: 
& Wilkins Co. (London: Bailliére, Tindall 
x) 


Cardiovascular Collapse in the Operating Theatre. 


By HERBERT E. NatoGc, M.D., Assistant in Anzs- 
thesia, University of Illinois, College of Medicine; 
and Max S. Sapove, M.D., Professor of Surgery 
(Anesthesiology), University of Illinois College of 
Medicine. With a Foreword by WARREN H. COLE, 
M.D. Pp. 197 + xvi. 1958. London: Pitman Medical 
Publishing Co. Ltd. 45s. 


Ulcerative Colitis. By Harry E. Bacon, B.S., M.D., 


Sc.D., L1.D., F.A.C.S., F.A.P.S., Professor and Head 
of Department of Proctology, Temple University 
Medical Center, Philadelphia, Pa. With a Foreword 
by ALTON OCHSNER, B.A., M.D., Sc.D., F.A.C.S., 
F.A.P.S., Professor of Surgery, Tulane University 
School of Medicine; Director of Surgery, Ochsner 
Clinic and Ochsner Foundation Hospital, New 
Orleans. 10 x 6}in. Pp. 395 + xx, with 183 illustra- 
tions. 1958. Philadelphia: J. B. Lippincott Co. 


(London: Pitman Medical Publishing Co. Ltd.). 
120s. 


Surgery in Infancy and Childhood. By MATTHEW 


Wuite, M.A., M.B., Ch.B., F.R.F.P.S. (Glas.), 
F.R.C.S. (Edin.), Consulting Surgeon, Royal Hospital 
for Sick Children, Glasgow; and WALLACE M. 
DENNISON, M.D., F.R.F.P.S. (Glas.), F.R.C.S. (Edin.), 
F.I.C.S., Barclay Lecturer in Surgery in Relation to 
Infancy and Childhood, University of Glasgow; 
Surgeon, Royal Hospital for Sick Children, Glasgow. 
8? x 5} in. " + xii, with 266 illustrations. 
1958. Edinburgh and London: E. & S. Livingstone 
Ltd. 45s. 


Tumors of the Soft Somatic Tissues. A Clinical 


Treatise. By GeorGe T. Pack, M.D., L1.D., F.A.C.S., 
Attending Surgeon, Memorial Center for Cancer and 
Allied Diseases; Associate Professor of Clinical 
Surgery, Cornell University Medical College; and 
IRVING M. ArtEL, M.D., F.A.C.S., Associate Clinical 
Professor of Surgery and Associate Attending Surgeon, 
New York Medical College. 10} x 6} in. Pp. 820 + 
xviii, with 652 illustrations. 1958. London: Cassell 
& Co. Ltd. 11 gns. 


Homosexuality Transvestism and Change of Sex. 


Microscopic Anatomy of the Temporal Bone. By 


By EUGENE DE SAVITSCH, M.D. 7} » 
118 + viii, with 6 illustrations. 1958. 
William Heinemann Medical Books Ltd. 


44 in. Pp. 
London: 
6d, 


The Tissues of the Body. An Introduction to the 


Study of Anatomy. By W. E. Le Gros CLarK, F.R.S,, 
Fellow of Hertford College, Dr. Lee’s Professor of 
Anatomy in the University of Oxford. Fourth edition. 
9t x 5} in. Pp. 415 + xii, with 127 illustrations. 
A Oxford: Clarendon Press (Oxford University 
Press). 40s. 


Reflexogenic Areas of the Cardiovascular System. 


By C. HEYMANS, M.D., Professor of Pharmacology, 
University of Ghent; and E. Nett, M.D., D.Sc., John 
Astor Professor of Physiology, University of London, 
Hospital Medical School. 9} 7 in. 

. 271 + viii, with 89 illustrations. 1958. London: 
I. Pe A. Churchill Ltd. 56s. 


The Cerebrospinal Fluid. A Ciba Foundation Sym- 


posium. Edited by G. E. W. WoLsTENHOLME, O.B.E., 
M.A., M.B., B.Ch.; and Cecrt1a M. O’Connor, B.Sc. 
8 x § in. Pp. 335 + xii. Fully illustrated. 1958. 
London: J. & A. Churchill Ltd. 50s. 


Clinical Neuro-surgery. The Proceedings of the Con- 


gress of Neurological Surgeons, Chicago, Illinois. 
1956. Volume 4. 9 x 5} in. Pp. 142 + x, fully 
illustrated. 1957. Baltimore: Williams & Wilkins Co. 
(London: Bailli¢re, Tindall & Cox). 56s. 


DoroTtHy WoLtrr, A.B., M.A., Ph.D., Research 
Pathologist, Manhattan Eye, Ear and Throat Hospital; 
RICHARD J. BeLtucci, B.S., M.S., M.D., Surgeon-in- 
Charge, Speech and Hearing Clinic, Manhattan Eye, 
Ear and Throat Hospital; and ANDREW A. EGGSTON, 
B.S., M.D., Pathologist and Director of Laboratories, 
Manhattan Eye, Ear and Throat Hospital. 9} = 7} in. 
Pp. 414 + x, with 199 illustrations. 1957. Baltimore: 
Williams and Wilkins Co. (London: Bailliére, Tindall 
& Cox). 100s 


The Life and Work of Thomas Porter McMurray. 


By BrYAN McFaRLAND, Professor of Orthopedic 
Surgery, University of Liverpool. 84 « 5}in. Pp. 12. 
1958. Liverpool: Liverpool University Press. §s. 


Sherrington: Physiologist, Philosopher and Poet. 


By Lorp COHEN OF BIRKENHEAD, M.D., D.Sc., L1.D., 
F.R.C.P., F.A.C.P., F.F.R., F.S.A., J.P., Professor 
of Medicine, University of Liverpool. 84 x §}$ in. 
Pp. 108 + xiv, with 17 illustrations. 1958. Liverpool: 
Liverpool University Press. 17s. 6d. 
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Such 
ABBOTT, O. A.: See DuCHESNE, E. R., jt. auth. 
Clear, Abdomen, acute, gastric carcinoma presenting 
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Urethra, repair of - - - - 


VEINS, cerebral, and the tentorial notch 
Venous stasis, mechanism of thrombosis in 

— thrombosis of the lower limbs wm particular 
reference to bed-rest - 
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Vitello-intestinal duct, patent - - 

— — — prolapse of, causing obstruction - - 


ALLACE, ANTony F.: Multiple malignant 
primary neoplasms - - - 

WaLts, E. W.: Observations on the microscopic 
anatomy of the human anal canal - - 

WARDLE, E. N.: Nerve-sheath tumours - - 

WarrEN, R. P.: Carcinoma of the rectum and 
pregnancy 

WELBOURN, R. B. : See McCrevrE, J. ee jt. euth. 

— — See MONTGOMERY, D. A. D., jt. auth. 

WHALLEY, NORMAN : Vertebral osteoclastoma with 
spinal cord compression - 

WILEs, PHILIP : The surgery of the osteo-arthritic 


ip 
WILLIAMS, A. WYNN, and MICHIE, W.: Adenoma- 
tosis of the stomach of Brunner gland type - 
Witson, W. A.: Acute cholecystitis due to gas- 
producing organisms - - 
Woop, K. F., Legs, F., and ROSENTHAL, F. 2 
Carcinoma of the adrenal cortex without 
endocrine effects - 
Wound healing in the gall-bladder ‘of the cat - . 
WRIGHT, R. B.: Relapsing pancreatitis - 
Wry mouth after excision of the submaxillary gland 
WYNDHAM, NORMAN: Surgical problems in the 
treatment of hyperparathyroidism - - 


YARWOOD, G. aah 


Polycystic disease of the 
liver - - - - 


529 


274 


é : OL. 
| 
PAGE 
= 
305 10 
581 | 
611 649 
543 236 
516 
123 416 
| 123 58 a= 
477 
173 
497 23 
280 
617 19 
280 341 
364 283 
leo 317 652 
416 
305 354 
1§2 519 
31 
361 519 
259 27 
25 
81 344 
3 589 392 
493 379 
444 
548 
430 
227 
422 
209 
372 
274 
¢ 379 617 
SS 117 617 
137 
165 
58 
422 
: 425 
213 
218 364 
218 
488 
134 
259 
209 
227 333 
297 
469 41 
t 463 76 
475 394 
471 589 2 
sso 
- 


DOES NOT CIRCULATE 
ISSUED IN ALTERNATE MONTHS 


372 
LISTER 


MAY, 1958 


4 BRISTOL: JOHN WRIGHT & SONS LTD. 


WHOLESALE DISTRIBUTORS: WM, DAWSON & SONS LTD. 
10-12 MACKLIN STREET LONDON W.C.2 


WNITED STATES OF AMERICA: THE WILLIAMS & WILKINS COMPANY, BALTIMORE, Sole Agents 
Entered as second class amaitter at the Post Office at Bat rimors under Act of March 3, 1879. 


XLV No. | 9 

529 
23 
19 

341 

283 

652 

31 

33 | 

364 
617 ; 
617 
16 

5 

504 

58 

488 

259 a 
333 
3 ‘> 

394 
589 

559 
200 ‘ 


SPEEDY 
SAFE 
ACCURATE 


The A & H skin grafting 
knife is a lightweight, 

: well balanced instrument 

which can be accurately adjusted 
to cut grafts of varying 
thicknesses from 0-0! mm. to 

; 10mm. A consistently sharp 

: Cutting edge is ensured by the 
use of disposable, wafer type 
blades which can be fitted easily 
without dismantling the knife. 
Details and literature available 
on request. 


SKIN GRAFTING KNIFE 


ALLEN & HANBURYS LTD LONDON €2 


Makers of Quality instraments 


SHOWROCMS: 48 WIGMORE STREET wi 


C57/161-2 


: 
i 
4 
= 
tee, 
te 
4 
4 
\ « 
= 


IAN AIRD (London) 

*HEDLEY ATKINS (London) 

J. C. BARRETT (Leicester) 

GERALDINE M. BARRY (London) 

MICHAEL BOYD (Manchester) 

Sirk RUSSELL BROCK (London) 

F. R. BROWN (St Andrews) 

EARDLEY BUTTON (Wellington) 

Sir STANFORD CADE (London) 

DIGBY CHAMBERLAIN (Leeds) 

SurRGEON CAPTAIN H. L. CLEAVE (Naval Medical 
Service) 

A. J. CRAIG (Malta) 

Vv. W. DIX (London) 

Arr Vice-MARSHAL F. W. P. DIXON (Royal Air Force 
Medical Branch) 

WILLIAM DOOLIN (Dublin) 

HAROLD EDWARDS (London) 

*Sirm ERNEST FINCH (Sheffield) 

W. B. GABRIEL (London) 

W. E. GALLIE (Toronto) 

W. GISSANE (Birmingham) 

GEOFFREY HADFIELD (London) 

Cc. S. HALLPIKE (London) 

Bricapier J. HUSTON (Army Medical Services) 

Cc. F. W. ILLINGWORTH (Glasgow) 

T. G. ILLTYD JAMES (London) 

T. P. KILNER (Oxford) 

E. F. KING (Lendon) 

L. C. E. LINDON (Adelaide) 

J. LOEWENTHAL (Sydney) 

J. H. LOUW (Cape Town) 

I. W. J. McADAM (Colonial Medical Service) 


THE BRITISH 
JOURNAL SURGERY 


UNDER THE DIRECTION OF THE FOLLOWING EDITORIAL COMMITTEE 


*Sir JAMES PATERSON ROSS (London), Chairman 


*Sir CECIL WAKELEY, Bt. (London), Editorial Secretary 
*Constitute the Executive Committee 


J. A. McFARLANE (Toronto) 
RALPH MARNHAM (London) 
S. J. MEHTA (Bombay) 

Coronet S. A. MIAN (Rawalpindi) 
T. McW. MILLAR (Edinburgh) 

D. W. C. NORTHFIELD (London) 
B. H. PAGE (London) 

V. L. PARMAR (Bombay) 
MILROY PAUL (Colombo) 

W. G. PENFIELD (Montreal) 
VERNON PENNELL (Cambridge) 
R. S. PILCHER (London) 

*Sir ARTHUR PORRITT (London) 
R. W. REID (Colchester) 

*E. W. RICHES (London) 

Cc. G. ROB (London) 

DOUGLAS ROBB (Auckland) 

R. H. O. B. ROBINSON (London) 
H. W. RODGERS (Belfast) 
LAMBERT ROGERS (Cardiff) 
HENRY SEARBY (Melbourne) 

H. J. SEDDON (London) 

D. SLOME (London) 

F. A. R. STAMMERS (Birmingham) 
N. C. TANNER (London) 

1. TAYLOR (Khartoum) 

W. UNDERWOOD (Johannesburg) 
*R. MILNES WALKER (Bristol) 
CHARLES WELLS (Liverpool) 


A. HEDLEY WHYTE (Newcastle upon Tyne) 


W. C. WILSON (Aberdeen) 
R. F. WOOLMER (London) 


MAY, 1958 


ISSUED IN ALTERNATE MONTHS 
Subscription 84/- per annum, post free 


BRISTOL: JOHN WRIGHT & SONS LTD. 


WHOLESALE DISTRIBUTORS : 
10-12 MACKLIN STREET, 


TORONTO : THE MACMILLAN CO. OF CANADA LTD. 
UNITED STATES OF AMERICA: THE WILLIAMS AND WILKINS COMPANY, BALTIMORE, Sole Agents 


WM. DAWSON & SONS LTD. 


LONDON, W.C.2 


SYDNEY : ANGUS AND ROBERTSON LTD. 


FR, 
: 
‘ 
bd * 
i 


| (More than one oF RELAXING | 


—and where muscular relaxation for surgical or medical 
purposes is required, B. W. & Co. provide two highly effective 
alternatives : 


TUBARINE ”..... prerarations OF TUBOCURARINE CHLORIDE 


The most widely used muscle relaxant because of its reliability, efficacy, 
and low toxicity. Unsurpassed for prolonged procedures, and where 
profound relaxation is desired. 


ANECTINE ”..... oF SUCCINYLCHOLINE CHLORIDE 


A short-acting synthetic relaxant. The first choice for procedures 
requiring rapid muscular relaxation of brief duration. 


B.W.& CO. MUSCLE RELAXANTS 


—allow scope for selection 


BURROUGHS WELLCOME & CO. (tie weitcome rounpaTION LONDON 


Che British Journal of Surgery 


] CONTENTS, MAY, 1958 


ORIGINAL PAPERS 


MucCOSAL FOLDS AT THE CARDIA AS A COMPONENT OF THE GASTRO-C2SOPHAGEAL CLOSING MECHANISM 
G. S. Muller Botha 569 


SoLITARY LIVER NODULES (FOCAL CIRRHOSIS) - J. B. Sherry, I. B. Macdonald, and W. Anderson 581 
“ APPENDICO-VESICAL FISTULA - - - - - - - - - L. I. Parton 583 
Wry MOUTH AFTER EXCISION OF THE SUBMAXILLARY GLAND - - - Bernard H. Hand 589 
RECONSTRUCTION OF ARTERIAL CIRCULATION - - - . - B. Lavrié and M. Kogak 591 


Tue EFFECT OF HYPOPHYSECTOMY IN ADVANCED CARCINOMA OF THE BREAST 
D. N. Baron, K. }. Gurling, and E. }. Radley Smith 593 


HAMOPERITONEUM~ - - - - - H. Ellis, P. W. W. Griffiths, and A. MacIntyre 606 
EMERGENCY RESECTION AND ANASTOMOSIS FOR PERFORATED SIGMOID DIVERTICULITIS - Peter Ryan 611 
PATENT VIT! .O-INTESTINAL DucT - . - S. F. Soutar, D. M. Douglas, and W. M. Dennison 617 
CARCINOMA OF BREAST ARISING IN A FIBRO-ADENOMA - H. S. Kellett and F. R. R. Martin 620 
TRAUMATIC CZSOPHAGEAL PERFORATION - - - Ronald R. Gilfillan 623 


INFARCTION OF ILEUM FOLLOWING RESECTION OF COARCTATION OF THE AORTA 
H. C. Reid and Russell Dallachy 625 


BASAL-CELL CARCINOMA ARISING IN A PARANASAL DERMOID CysT - - John North and E. G. Gordon 633 
INTRA-HEPATIC ANATOMY - - - - Michael Hobsley 635 
SIMPLIFIED HEPATECTOMY - - - Komei Nakayama 645 


RESECTION AND RADICAL AMPUTATION IN THE TREATMENT OF TUMOURS OF THE BONY PELVIS, ILLUSTRATED BY 
A CASE OF PuBIC RESECTION - - - - - - - - Robert Monro 649 


SIMPLE ULCER OF THE SMALL INTESTINE - - - Gerald Keen 652 


SHORT NOTES OF RARE OR OBSCURE CASES 


A CASE OF MULTIPLE CYSTS OF THE MESENTERY - - R. P. Callaghan and D. L. B. Farley 655 
MALIGNANT CHANGE IN A DENTIGEROUS CYST - - W. ¥. D. Bradfield and E. S. Broadway 657 


GIANT-CELL GRANULOMATOUS THICKENING OF THE GASTRIC PYLORUS OF PROBABLE SARCOID ORIGIN 
H. B. Eckstein and R. A. Parker 659 


REVIEWS AND NOTICES OF BOOKS 


A Manual of Human Anatomy—Vols. I-IV, J. T. Aiken, G. Causey, and F. Foseph; Vol. V, F¥. T. Aiken, 
D. A. Sholl, and ¥. Z. Young. Lumbar Puncture and Spinal Analgesia—Sir Robert Macintosh. 
Surgery of Head and Neck Tumors—Hayes Martin. Cleft Palate and Speech—Muriel E. Morley. 
Principles of Surgical Management—H. A. F. Dudley, B. C. Paton, I. F. MacLaren, I. B. Tait, and 
G. F. Murnaghan. Frazer’s Anatomy of the Human Skeleton—ed. A. S. Breathnach. A Contribution 
to the Study of Portal Hypertension—Alan Henderson Hunt. Cardiovascular Innervation—G. A. G. 
Mitchell. Recent Advances in Urology—Howard G. Hanley - - ~ - . 661 


ON 


PAGE 
| 
{i ‘ 


© JouN Wricut & Sons Ltp., 1958 


EDITORIAL NOTICES 


EDITORIAL COMMUNICATIONS should be addressed to the Editorial Secretary, British Fournal of Surgery, 
clo John Wright & Sons Ltd., Bristol. 


Original Articles are invited, and should be sent, whenever possible, to a member of the Editorial 
Committee : they are acce_\ted with the understanding that they are contributed to this Journal only, and 
that articles and their illustrations become the property of the Journal unless the authors state, before 
publication, that they reserve the rights to themselves. Authors are asked to ensure that original illustrations 
are securely packed and adequately protected. 


REPRINTS can be supplied at a reduced price if authors will indicate their requirements at the time 
that proofs are returned. The following scale will be helpful as a guide to the cost ; 50 copies are suggested 
as a minimum number. 


NUMBER REQUIRED 
PAGES 
50 100 150 200 250 300 400 500 

2 £1 § Olf1 10 olf1 14 Olf1 17 olf 2 0 off 2 § olf 210 o 
4 2 4 213 3 3 § O} 310 319 4 8 O 
6 210 O|] 3 2 6/ 31§ O| 4 § 0] 412 6] § O OO} § 12 6] 6 § O 
8 3 O| 31§ 410 O| § 2 § 11 O| 6 O 61§ 710 O 
bce) 310 O| 4 7 6} § § O| § 19 0| 6 9 6] 7 O O| 717 6] 8I5 O 
12 40° 0/5 0 6 0 0] 616 7 8 Oo} 8 O 10 
14 410 § 12 6| 61§ 0} 713 0| 8 6 6| 9 O 10 2 6] 11 § 
16 § © 6 § 710 810 9 § 10 O II § O| 12 10 O 
Printed Covers [£1 12 6/£2 2 7 6\£2 12 6\£ 217 7 61317 6 


An additional charge will be made for reprints containing coloured illustrations, depending upon the 
amount of extra work involved. 


BusINEss COMMUNICATIONS should be addressed to ohn Wright & Sons Ltd., British Journal of Surgery, 
Bristol. Remittances should be made payable to The British Journal of Surgery. 


BINDING.—Handsome Cloth Cases may be obtained for binding Vol. xliv. Cases are also available for 


some of the earlier volumes. Applications should be made to the Publishers, who will also undertake the 
binding if desired. Case 8s. 6d., post free; Case and binding 21!s., post free. 


INSTRUCTIONS TO AUTHORS 


PREPARATION OF MS.—Papers should be submitted in typescript and the author should retain a carbon 
copy. Double spacing should be used throughout, except for quotations. 


TABLES AND ILLUSTRATIONS.—Tables should be numbered in roman numerals and set out on sheets 
separate from the text. Illustrations, too, should be kept separate from the text and should be numbered 
consecutively in arabic numerals. Each figure should be referred to in the text, and the descriptive legends 
should be typewritten on a separate sheet of paper, and not put on the backs of the originals. lossy photo- 
graphs should be supplied and positive prints (not X-ray films or lantern slides) should be sent whenever 
possible. Drawings should be in a finished state suitable for reproduction. Coloured illustrations should be 
supplied where possible as paintings. When the originals are in the form of films the author should supply 
colour prints. As coloured illustrations are very expensive to reproduce, the author may on occasion be 
asked to make a contribution towards the cost. 


REFERENCES.—The Harvard System should be followed. 


In this system the name of the author and the date of the publication are given in the text ; the list 
of authors quoted is put at the end of the article in alphabetical order. Each reference in the list should 
give, in order, the author’s name, initials, the year of publication (in brackets), the full title of the paper,* 
the name of the journal, the volume (in heavy type arabic numerals), and the number of the first page of the 
paper. If the author cited has written more than one paper in the year, each should be distinguished by the 
letters a, b, and c, etc. For books, the place of publication should be stated and the publisher’s name. The 
names of collaborating authors should be given in full on the first occasion, but in later citations the words 
** and others ” should follow the first name. 


( oe for journals should be those adopted in the “‘ WorLp List oF SCIENTIFIC PERIODICALS ” 
1952). 

Only in papers in which many and frequent references have to be made should the items be numbered ; 
the numbers may then be inserted in the text without interrupting it with a list of names. 


* As an economy at the present time, the title of the paper may be omitted. 


_ 
: | | 
} 


XYLOTOX 


Local Anaesthetic 


contains 


The Original 


for 
Minor and Major Surgery 


4%, 1% & 2% Solutions 
with or without adrenaline 


Surface Application 


4% Solution: with or without 
adrenaline. 5% Paste in tubes 


Made in England by the makers of Novutox Local Anaesthetic 


* Literature and samples forwarded upon request 


ex PHARMACEUTICAL MANUFACTURING COMPANY 

\QME/ The Local Anaesthetic Specialists 

Gaineniea, ASHLEY WORKS - EPSOM - SURREY 


| 
— 


NEW RETRACTORS) 


of Improved Design 


RONALD EDWARDS’ MODIFIED 
FINOCHIETTO RIB SPREADER 


CATALOGUE NO. L.2310 


This is an improved in- 
strument in which the 
following salient 
features have been em- 
bodied: — 


|. Anatomically curved 


2. Curved, fenestrated 


blades to ensure safe 
retention. \ 
\ 


3. Lighter weight. 3A small size for children is also available. \ 


ty 
WY 


RETRACTOR FOR CHOLECYSTECTOMY 


by M. J. Bennett-Jones, CH.M., F.R.C.S. (United Liverpool Hospitals) 
Designed for use with a Kocher incision. Especially useful for very fat patients. 


Yj 


ZZ 


+ 
< 
a 
4 
o 
a 
o 
4 
a 
= 
w 
v 
uw 
> 


Diagram showing how the two main blades 
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urgeon's Scalpel 
with detachable blades 


This improved Surgeon’s Scalpel has one standard 

handle and a range of three blades of different contour. 

The design combines the strength, rigidity, and safety 

of the solid forged type with the adaptability and 

economy of orthodox detachable patterns. 

The entire blade edge is usable — it has no obstruction 

down its centre. 

The patented fitment ensures that blades cannot pull 

off the handle when in use. 

Each handle is supplied with a blade lifter making it 

safe and simple to remove the blade with forceps. 

What one prominent surgeon says: 

“IT found the Swann Surgeon’s Scalpel very satisfac- 

tory. The blade has a good edge and the whole knife is 

strong and stable and well suited for orthopaedic work 

where the usual attachment comes adrift’. 
Consulting General Surgeon 


ONIGNId IN 


Write for further details ... 

a representative can call upon any 
Hospital or Surgeon at short 
notice... 
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Swann-Motton (SALES) LTD., SHEFFIELD 6, ENGLAND 


. . . without doubt here is a unique method of applying 
antibiotics for topical use in a dry form—in this case a stable 
combination of Zinc Bacitracin, Neomycin and Polymyzin ‘B’. 
They are dispersed in ultra-fine powder form (milled to an 
average particle size of 60 microns) under pressure with an 
inert gas propellant which is neither toxic nor inflammable. 
Polybactrin is remarkably economical because of its speedy 
bactericidal action—bacteriological tests performed demon- 
strate complete inhibition of gram positive and gram negative 
organisms on heavily inoculated blood plates—after only a 
fractional erposure to this antibiotic triad—and equally 
important, does not induce the development of resistant 
strains. Furthermore, there are no contra-indications to the 


use of Polybactrin which has proved to be highly effective in 
the treatment of contaminated wounds and as a prophylaris 
in all branches of surgery ... 


POLYBACTRIN 


unique antibiotic powder spray 
Each pack contains 
Polymyxin ‘B’ Sulphate... 150,000 units 
Zinc Bacitracin ~ 37,500 units 
Propellant (Dichlorotetrafluoroethane) ————.....83.5 g. 
Contents —85 g. approz. 


750 mg. 


CALMIC LIMITED Crewe: Crewe 3251-5 London: 2 Mansfield Street - W1 - Langham 8038-9 
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in intractable pain 


Since its introduction over two years ago, 
*DAPTAZOLE’ Brand of Amiphenazole has 
become firmly established as an adjunct to mor- 
phine in the treatment of intractable pain. 


*DAPTAZOLE’ does not appreciably diminish 
the analgesic action of morphine, but shows a 
marked and lasting antagonism to the respira- 
tory and narcotic depression. 


A report on ‘ DAPTAZOLE ’ concerns the treat- 
ment of 127 cases of the terminal stages of 
carcinoma with severely painful lesions. Large 
doses of morphine were given with ‘ DAPTA- 
ZOLE ’ and total relief of the pain was achieved 
in almost all cases. 


Literature is available on request. 


*“DAPTAZOLE for concurrent use with mor- 
phine is available in the following packs : 


* DAPTAZOLE’ for Injection 
30 mg. vials in boxes of 6 and 25. 
150 mg. vials packed singly. 


* DAPTAZOLE’ tablets for oral use 
20 mg. tablets in bottles of 100. 


REFERENCES 


1. Shaw, F. H., & Shulman, A. (1955) 
Nature, 175, 388 

. McKeogh, J., & Shaw, F. H. (1956), 

B.M.J., 1, 142 

. Shaw, F. H., & Shulman, A. (1955) 

B.M.J., 1, 1367 

. Annotation (1956), B.M.J., 7, 161 

Hiigin, W. (1956), Schweizerische Medizinische 

Wochenschrift, 38, 1100 

. Thompson Hancock (1957) Practitioner, 

179, 1071 
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The use of *Largactil’ in surgery ensures improved control 
of anaesthesia and therefore less danger to the patient. There 
are three actions which contribute to safer surgical inter- 
vention with the use of ‘Largactil’: 


* The potentiating effect on analgesics, hypnotics and 


anaesthetics—reducing both the need for and amounts of 
such agents, thus minimizing the risks of respiratory 
depression. 
* The characteristic effects on the mind, alleviating anxiety, 
tension and agitation. 
* The powerful anti-emetic effect which controls nausea and 


vomiting before, during, and after operation. 


MANUFACTURED BY 


he MAY & BAKER LTD 


An M&B brand Medical Product 
Detailed information is available on request 


OISTRIBUTORS: PHARMACEUTICAL SPECIALITIES (MAY & BAKER) LTD * DAGENHAM 
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PIMORLEY'S Process... 


VAGICAL CATOUT... 
HOSPITAL ULTRATAN 


Lonpon HospirAL CATGUT 


is a British surgical catgut, sterilised by chemical methods instead of by heat. 


The process is unique—and renders L.H.C. more flexible and more elastic. 


Absorption factors are reliable. Tensile strength exceeds B.P. Standards, 


so that the finest gauge suited to the operation can be used with safety. 


This means less scar tissue and quicker healing. 


always use London Hospital Catgut 
the more F-L-E-X-I-B-L-E suture 


Now packed in the non-splintering ‘ Spot’ Tube 
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Volume 6 Now Ready 


OPERATIVE SURGERY 


UNDER THE GENERAL EDITORSHIP OF 


CHARLES ROB, M.C., M.Chir., F.R.C.S. 


Professor of Surgery, St. Mary’s Hospital, London 
AND 
RODNEY SMITH, M.S., F.R.C.S. 


Surgeon, St. George’s Hospital, London 


** In these superb volumes, which are but the advance-guard of a monumental series, the emphasis is purposely 
laid on the illustrations, which are very numerous. The descriptive part is just sufficient to give a connected 
account of the operative procedures. When complete this will be the most elaborate and ambitious work of its 
kind ever published in Great Britain. In a short review there is no space for a detailed survey of all the 
contributions. Suffice it to say that the illustrations, which come from many artists, reach a high standard, 
and the whole production provides a welcome testimony to the authoritative place which British surgery 
has attained. We look forward to the succeeding volumes with great expectations.” —British Medical Journal. 


IN EIGHT VOLUMES AND INDEX VOLUME 
£5 10s. NET PER VOLUME INDEX £2 NET 
Carriage and packing extra 


THE PRINCIPLES AND ART OF 


PLASTIC SURGERY 


SIR HAROLD GILLIES, C.B.E., F.R.C.S. 
AND 


D. RALPH MILLARD, Jr., M.D. 


“Every chapter contains a wealth of surgical information, practical procedures, warnings, but always 
encouragement and stimulation. New principles, as expected, still abound and humour is never absent. 
The illustrations are excellent and arranged with ingenuity and to maximum advantage. ... It is fitting that 
Sir Harold, acknowledged as the father of modern plastic surgery, should present these memorable volumes 
for the benefit and example of those to follow.”—British Journal of Plastic Surgery. 


IN Two VOLUMES. £12 10s. NET PER SET 
Carriage and packing 4s. 6d. extra 
Pp. 690 | Index 2472 illustrations 122 in colour 


FULL PARTICULARS ON APPLICATION 


BUTTERWORTHS. . 88S KINGSWAY . LONDON, W.C.2 
Showroom: 11-12 BELL YARD, TEMPLE BAR, LONDON, W.C.2 
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H. K. Lewis & Co. Ltd. 


Medical Publishers 
and Booksellers 


136 GOWER STREET 


LONDON, W.C.| 
(Adjoining University College and Hospital) 


Telephone: EUSton 4282 (7 lines). 
Telegrams: Publicavit, Westcent, London. 


Medical Lending Library 


Annual Subscription from £1 17s. 6d. 
Prospectus post free on application 


Bi-monthly List of New Books and New Editions added to the Library 
sent post free on request 


A NEW LIBRARY CATALOGUE revised to December, 1956, 
containing a Classified Index of Authors and Subjects. 


Subscribers £1 5s. net. Non-subscribers £2 2s. net. 
Postage 2s. 


NEW BOOKS ADDED IMMEDIATELY UPON PUBLICATION 


Established 1844. 


THE WORLD’S GREATEST BOOKSHOP STOCK OF 
OVER 
3 MILLION 
VOLUMES 
* FOR BOCK BS *# 


BIG NEW DEPARTMENT FOR MEDICAL BOOKS 


Many medical men tell us that it is the best medical book depart tin Lond 


119-125 CHARING CROSS ROAD LONDON WC2. 
Gerrard 5660 (20 lines) ye Open 9-6 (incl. Sats.) 
NEAREST STATION: TOTTENHAM COURT ROAD 


SAUNDERS BOOKS 


Novak’s GYNECOLOGIC AND OBSTETRIC PATHOLOGY— 
New (4th) Edition. 


A superbly balanced reference book detailed enough for the specialist, yet written simply 
enough for the family physician. It describes, pictures and explains the lesions of each 
of the female generative organs. It stresses clinical aspects to ease your diagnoses. 


By EMIL NOVAK, Fellow and Past-President, American Gynecological Society, and EDMUND = NOVAK, 
Professor of Gynecology, Johns Hopkins Medical School. 650 pages, 683 illus. (25 in colour). £4 18s. 


s OFFICE GASTROENTEROLOGY 


With so many patients complaining of digestive symptoms, this new book is a particularly 

useful one to have handy. It is a common-sense, compact guide to the subject. 

By — F. R. ANDRESEN, Clinical Professor of Medicine, State University of New York. 
Ids. 


Assistant 


707 pages, 174 illus. 


Fasanella’s 
MANAGEMENT OF COMPLICATIONS IN EYE SURGERY 


Where most standard works on eye surgery usually end, this one begins. 91 eminent 
specialists have pooled a vast fund of experience and knowledge on all aspects of complica- 
tions in eye surgery and eye injuries. 


rH R. M. FASANELLA, Chairman, Section of Ophthalmology, Yale University School of Medicine. 422 pages, 209 illus. 
5 12s. 


Artz and Reiss’ TREATMENT OF BURNS 
A complete description and evaluation of today’s most effective treatment measures in all 
types of burns. 


By CURTIS P. ARTZ, age 4 of Surgery, University of Mississippi, and ERIC REISS, University of Washington. 
250 pages, 199 illus. £2 12s. 6d. 


W. B. SAUNDERS LIMITED, 7 Grape Street, LONDON, W.C.2. 
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PRINCIPLES OF GENERAL SURGICAL 
MANAGEMENT 
By H. A. F. DUDLEY, F.R.C.S.Ed. 


212 pages. 92 illustrations. 


LUMBAR DISC LESIONS, PATHO- : 
GENESIS AND TREATMENT OF LOW : 


BACK PAIN AND SCIATICA 


Second Edition. By J. R. ARMSTRONG, M™.D., 
: SURGERY IN INFANCY AND 
: CHILDHOOD 


M.Ch., F.R.C.S. 


236 pages. 90 illustrations. 45s. 


ENDOCRINE ASPECTS OF BREAST | 


CANCER 


Proceedings of a Conference held in Glasgow, ; 


: OUTLINE OF ORTHOPAEDICS 
Edited by A. R. CURRIE, B.Sc., M.B., F.R.C.P.Ed. 


37s. 6d. 


July 1957 


356 pages. 105 illustrations. 


SIR CHARLES BELL: HIS LIFE AND : 
: SURGERY OF THE ANUS, ANAL 


TIMES 


27s. 6d. 


E. & S. LIVINGSTONE, LTD. ~ 


: CLEFT PALATE AND SPEECH 


Fourth Edition. By MURIEL E. MORLEY, M.Sc., 
F.C.S.T. 


292 pages. 151 illustrations. 27s. 6d. 
A CONTRIBUTION TO THE STUDY 
OF PORTAL HYPERTENSION 

By ALAN H. HUNT, M.A., D.M., M.Ch., F.R.C.S. 


244 pages. 205 illustrations. 40s. 


By MATTHEW WHITE, M.B., F.R.C.S.Ed., and 
WALLACE M. DENNISON, M.D. 


456 pages. 355 illustrations. 45s. 


Second Edition. By J. CRAWFORD ADAMS, 
M.D., F.R.C.S. 


436 pages. 357 illustrations. 35s. 


By SIR GORDON GORDON-TAYLOR, K.8.£., ; CANAL AND RECTUM 
C.B., F.R.CS., and E. W. WALLS, M.D., B.Sc, By E. S. R. HUGHES, M.D.Melb., M.S.Melb., 
F.RS.Ed. F.R.C.S.Eng., F.R.A.C.S. 


300 pages. 51 illustrations. 42s. 316 pages. 398 illustrations. 50s. 


TEVIOT PLACE, EDINBURGH 


Munro Kerr’s Operative Obstetrics 


By CHASSAR MOIR, M.A., M.D., F.R.C.S. (Edin.), F.R.C.O.G. 


The classic work for obstetric specialists. Deals first and foremost with diagnosis 
and treatment of the complications of labour, and full consideration is given to 
the means whereby complications can be detected; to the possibility of correcting 
existing abnormalities; the preparation for known difficulties ahead; and the manner 
in which surprise abnormalities should be treated. 
** A work of calibre is of the utmost importance today.”—British Journal of Surgery. 
Sixth Edition. Pp. xii+1008. 408 Illustrations and 4 Coloured Plates 
Price 105s., postage 2s. 9d. 


Orthopedic Surgery in Infancy 
and Childhood 


By ALBERT E. FERGUSON, Jun., B.A., M.D., and five other Contributors 


This volume by leading American orthopedic surgeons presents under one cover 
details regarding the many odd syndromes encountered in the practice of ortho- 
pedic surgery relating to infants and chiidren. Every feature of orthopedic disease 
is mentioned. Nothing is presented which has not been a feature of the contributors’ 
own experience. 
Pp. xii+508. 504 Photographs, Skiograms and other Illustrations 
Price 120s., postage 2s. 9d. 


BAILLIERE, TINDALL & COX, 7 & 8 HENRIETTA STREET, LONDON W.C.2 
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mental medicine. 


INTERNATIONAL MEDICAL ABSTRACTING SERVICE 


EXCERPTA MEDICA 


Eighteen separate monthly sectional journals containing abstracts in English from every 
available medical journal in the world and covering the whole field of clinical and experi- 


ensure the accuracy of the work. 


TRANSLATING SERVICE 


We would like to remind you of the facilities available in our Translating Bureau for the 
rapid translation of medical publications and manuscripts. 


At your disposal is a staff of translators experienced in medical writing and terminology to 


Please send a description of the translation required—a quotation will be sent by return of post. 


NI TRANSLATION DEPARTMENT, EXCERPTA MEDICA, 
Kalverstraat 111, AMSTERDAM, The Netherlands. 


“SANOID” 
STERILISED 
SURGICAL 
CATGUT 


Over forty years’ experience is behind the manufacture 
of “‘ Sanoid ” Sterilised Surgical Catgut. 


The following facts indicate why it is recommended with 
confidence. 


TENSILE STRENGTH: “ Sanoid ” Surgical Catgut 
easily surpasses official requirements for minimum 
average strength. 


GAUGING : Every strand of “‘ Sanoid ” Surgical Cat- 
gut has been checked at four points by dial micrometer. 


FLEXIBILITY: Heat treatment necessarily tends to 
make Catgut to some degree wiry and brittle due to loss 


Prepared under M.o.H. Licence No. 40 


of moisture, but the composition of the solution in 
which “ Sanoid” Surgical Catgut is tubed is such 
that the maximum possible strength and flexibility are 
— to the gut and retained by it under long storage 
periods. 


SMOOTHNESS: “Sanoid” Surgical Catgut is of 
a but at the same time holds securely on 
e knot. 


STERILITY : “ Sanoid ” Surgical Catgut conforms to 
the stringent bacteriological tests for sterility as laid 
down by the Ministry of Health in the Therapeutic 
Substances Regulations. 


We invite your inquiries for Catgut and other Surgical Ligatures. Samples will be provided with pleasure. 


A PRODUCT OF Gortahdsl Oldbury, BIRMINGHAM 
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HENRY KIMPTON’S PUBLICATIONS 


New Book Just Ready 
STRABISMUS OPHTHALMIC SYMPOSIUM— II 


Edited by JAMES H. ALLEN, M.D. 
o} x 6} in. 552 pages 251 illustrations Cloth Price £6 net 


New Book Just Ready 
TUMOR SURGERY OF THE HEAD AND NECK 


By ROBERT S. POLLACK, M.D., F.A.C.S. 
107 in. IOI pages 49 illustrations Cloth Price 37s. 6d. net 


New Book Now Ready 
GYNECOLOGIC SURGERY AND UROLOGY 


By THOMAS BALL, M.D. 
11 x 84 in. 547 pages 161 full-page plates Cloth Price £7 10s. net 


New (3rd) Edition Just Ready 
FUNCTIONAL NEUROANATOMY 
Including an Atlas of the Brain Stem 
By A. R. BUCHANAN, M.D. 
THIRD EDITION, REVISED AND ENLARGED 
10 * 7 in. 362 pages 273 illustrations, 18 in colour Cloth Price §6s. net 


CAMPBELL’S OPERATIVE ORTHOPADICS 
Edited by J. S. SPEED, M.D., and R. A. KNIGHT, M.D. 


THIRD EDITION, REVISED AND ENLARGED 
In Two Volumes, with a Complete Index of 68 pages in each volume 


10x 7 in. 2124 pages 1323 illustrations, including 2 Coloured Plates Cloth Price £14 10s. net 


134 Gt. Portland Street HENRY KIMPTON London, W.1 
Medical Book Department of Hirschfeld Brothers, Ltd. 


VARICOSE VEIN SURGERY 


ROWDEN FOOTE’S RETRACTOR 
With Solid Blade With stainless steel wire blade 


MYERS VEIN STRIPPER 


36” spiral wire with 3” or 4” 
diameter acorn head. (Vide 
“Varicose Veins’ 2nd edition, 
1954. R. Rowden Foote, 
page 152). Also double 
ended model with two de- 
tachable screw-on heads, as 
used by Mr. R. Rowden 


ROWDEN FOOTE’S RETRACTOR Foote. Now available. 


Self-retaining (Vide B.M.J. 27.7.46.) Enquiries welcomed for these and all other types of Surgical Instruments. 


JOHN BELL & CROYDEN MAKERS OF SURGICAL INSTRUMENTS & APPLIANCES 


WIGMORE STREET, LONDON, ‘Phone: WELbeck 5555 


DICKSON WRIGHT’S RETRACTOR 
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semens RADIOTOM 612 


* Wide range 
of application 


* Neurosurgery 
to Urology 


Safety Circuit incorporated preventing accidental burns due to broken patient leads. 


CUTTING COAGULATION 
NEEDLE AND LANCET ELECTRODES BALL ELECTRODES UP TO 5 MM. DIA. 
WIRE AND BAND LOOP ELECTRODES PLATE ELECTRODES UP TO100SQ.MM. 


ENDOSCOPY—Up to 12 volts I amp. continuously adjustable 


Write for full details to 
SIEREX LTD 


241 TOTTENHAM COURT ROAD +: LONDON, W.1 * TEL. LAN 2464 


SHEFFIELD 


BTAINABLE F ROM: ati 
"SURGICAL SUPPLY. HOUSES: : 


ENGLAND. 
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The difference between 


success and failure 


The difference between success and failure in 
a surgical operation may well depend upon the efficiency of 


the antiseptic used. 


Bacteriological investigations and widespread use 
have confirmed the superiority of ‘ Hibitane’ over other 


commonly used antiseptics. 


‘Hibitane’ is highly active against both Gram-positive 
and Gram-negative organisms. In the dilutions recommended, 
‘Hibitane’ provides a substantial margin of safety. Its 


toxicity (oral and local) is low. 


For surface disinfection and storage 
of instruments, a I in 5,000 solution 
is adequate. 


Disinfection of skin: a 0.5 % tincture 
or aqueous solution is used. 


Lubricant in obstetrics, as a 1% 
cream. 


Prophylactic treatment of wounds: a 
I in 2,000 aqueous solution is 
recommended. 


To meet these various requirements ‘Hibitane’ chlorhexidine is available as: 


S‘HIBIT AN E? concentrate 

SHIBIT AN E? piacetate (For preparation of simple 
aqueous and alcoholic solutions) 

‘HIBETAN E? 


S‘HIBITAN E? antiseptic cream 
S‘HIBITAN E? osstetric cream 


IMPERIAL CHEMICAL INDUSTRIES LIMITED Pharmaceuticals Division Wilmslow Cheshire 


Ph. 726 
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The success of an artificial limb lies in the fitting 
and manufacture of the socket. 


VESSA craftsmen have years of experience in this 
exacting work. Every VESSA artificial leg is 


designed solely to meet the individual amputee’s 


requirements and infinite care and attention 


is given to the making of the socket, no standard 


“formers” being used in its development. 


The socket is anatomically shaped, thereby ensuring 


the utmost comfort. VESSA are continually 
experimenting. Typical is the development of the 
VESSA metal suction socket, available for 


appropriate cases, which eliminates the need for 
the conventional pelvic band and swivel 


joint attachment. Every VESSA leg is 


backed by a comprehensive refit and 


repair service throughout the country. 


Literature for display in the consulting room, 


showing models designed for Above-knee, Below-knee, 


Through-hip, Syme’s operation and for 


growing children, will gladly be sent on request. 


Artificial 
legs and 
Orthopedic 


LIMITED | appliances 


A member of the | 
Vokes Group 


WORLD LEADERSHIP 
IN ARTIFICIAL LEGS 


VESSA LTD, Henley Park, Guildford, Surrey 
Tel: Guildford 62861. A member of the VOKES Group 
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EVERY MODERN IMPROVEMENT 


The Thalheimer Operation Table X-ray model 
illustrated embodies all the features of the General 
Surgery model. The platform, however, has been 
in ats modified for radiography, etc., by the addition of a 

is — Perspex superstructure fitted above the stainless 
steel top with a space between for inserting 
X-ray film cassettes. The kidney bridge has a 
curved Perspex top hollowed to take a small 
X-ray film cassette. The table is mounted on the 
improved high mobility oblong base with swivel castors 
and foot-operated locking device. The base-covers are 
chromium plated and the general finish is in grey/blue 
enamel. All clamp-supports, etc., are chromium plated. 
The table is equipped with a double telescopic pump giving 
a lifting range of 29} in. to 474 in. from the floor. 

A full range of accessories is supplied as standard. 


The table can be supplied with a special new distribution base, carrying 


terminals for anesthetic gas, diathermy current, suction apparatus, etc., 
instruments, Medical supplied direct through pipes laid below the floor level. There are no obstructions 
Equipment and Hos- or wires and all connections are within easy reach of the surgeon and his assistants. 
pital Furniture now . 
available. Made in France. 


HOLBORN SURGICAL (N51 Co. LTD. 


| STREET, HOLBORN CIRC! 
—— Tel: HOLborn 2268 


THE TROGLODYTE 


DRY STERILIZATION 
BY 
CONDUCTED HEAT 
FOR 
SURGICAL INSTRUMENTS 
AND 
SEALED AND ASSEMBLED SYRINGES 


AT 180° C. oR 200°C. 


VERY MUCH QUICKER 


THIS REVOLUTIONARY DESIGN GIVES ABSOLUTELY POSITIVE 
STERILIZATION, VERY QUICKLY WITHOUT SKILLED ATTENTION 


TOWNSON & MERCER LTD - CROYDON + ENGLAND 
Telephone : THOrnton Heath 6262 
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Photographs like this tell more than 


words could ever do. They are invaluable for 
reference, for teaching, and as a guide to 
future treatment. 


Kodak ‘ Panchro-Royal’ Sheet Film 

A film of extremely high speed and high 
acutance, ideal for medical photography. 
It has great development latitude and will 
stand considerable enlargement. In all 
standard sheet-film sizes. 


Kodak 


Kodak ‘ Tri-X’ Film 

High-speed film with all the qualities of 
*Panchro-Royal’ but in roll or 35 mm. 
form. Available in 620 and 120 roll sizes, 
and 135 and 935 miniature-film sizes. 


‘Kodak’ Bromide Paper 
The White Smooth Glossy variety is 


recommended for medical subjects. It 
gives a full range of tones and fine detail. 


Kodak Ltd., Medical Sales Division, Kodak House, Kingsway, London, W.C.2. 


Kodak’, ‘Panchro-Royal’ and ‘Tri-X° are trade-marks 
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Te Authors 


OHN WRIGHT & SONS LTD., being 

Printers as well as Medical Publishers 
are able to issue works on medicine and 
kindred sciences with unusual advantage to 
authors. 


We are always pleased to receive for consider- 
ation manuseripts of a medical character, 
and these, if accepted, will be given the 
special care in their preparation for which 
the house of John Wright & Sons Ltd. is 
noted. 


We have at our command in our new factory 
the finest machinery, processes, materials, 
and skill essential for the perfect production 
of books and periodicals, and at the same 
time we possess every facility for introducing 
medical works to the profession. 


THE STONEBRIDGE PRESS, 
BATH ROAD, BRISTOL, 4 
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 “DOWNBRO” 
INSTRUMENTS FOR GALL BLADDER SURGERY 


Bakes’ gall duct dilators 


DOWN BROS. and PHELPS Ltd. 


Surgical Instrument Makers 


Heac Office: CHURCH PATH, MITCHAM, SURREY Tel. MiTcham 629i 
Showrooms: 32-34, NEW CAVENDISH STREET, LONDON, W.1I | Tel. WELbeck 3764 
Overseas; 70, GRENVILLE STREET, TORONTO, CANADA Tel. WAinut |-8737 


PRINTED IN GREAT BRITAIN BY JOHN WRIGHT AND SONS LTD,, AT THE STONEBRIDGE PRESS, BRISTOL 
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4 Metzenbaum’s scissors 84 and 9-in. long 
FULL size 
*Se ‘ 
Lahey’s cystic duct forceps 
Lower’s gall duct forceps 
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